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An Analysis and Comparison of 
Various Resistance Welding Systems 


By R. L. Longini 


HERE are a number of systems for producing re 


sistance welds by taking power directly from the > 
line without any energy storage. These different 
systems vary in their effect on the power lines, certain of 
their welding characteristics and their costs. It is the 
irpose of this article to compare all aspects of the non a. 
ergy storage systems. = a 2 | - 
Two important characteristics of welders are their o3 
wer requirement and their power factor. Figure | (a us > 
ows power factor and how it 1s related to heat producing at 
nd reactive powers. w 
o> 
© 
LINE POWER = Kva 
‘ > 
- Oo 
qu 
COMPONENTS OF = 
LINE POWER 
0 25 5 75 
/ 
POWER FACTOR 
Fig. 1 (b) 
Aw 
POWER FACTOR = 
systems as a function of load power factor to make a given 
rade (a) weld. The actual voltage drop will, of course, depend on 
r lactor 1s the, ratio of the heat-producing power (kv the ots 
r Cera), as diown in the sketch. the line regulation and the size of the welder in question 


Welders operated on 2300-v. lines do not normally pro- 
duce nearly as great a relative voltage drop at low power 
factors as do 230- or 460-v. machines having the same 
power requirements 


\ welding machine designed for a certain type of weld 
ig operation must have several qualifications. First, 
itmust be capable of delivering enough kilowatts to the 
clectrodes to produce the desired weld. Second, the me 
hanical constructions must permit the work to be placed 


«tween the electrodes conveniently. This second re >} 


z 
juirement determines the shape of the secondary loop = a 
d therefore its inductance. Thus the reactive power os 2 
‘determined and the right triangle of Fig. | (a) is fixed > ai REGION OF OBJECTIONAL 7 
In machines with power factors below 0.5, that 1s, i FLICKER e 
where the reactive power is large and the machine has a Sy. 
rge inductive electrode throat, the current is largely 58 
termined by the inductance so that a slight variation ire ! 
_Tesistance has practically no effect on the current o= 
‘achines with power factors of 0.8 or over are more de = 
F pendent on stable work resistance than are low power S 
t machines. re) 4 6 12 16 20 
Lin voltage drop results primarily from reactive power FREQUENCY OF VOLTAGE PULSATION IN CYCLES PER SECONDS 
«cause of the nature of the distribution systems. Fig Fig. 2 
ure | (0) shows the relative voltage drop on low-voltage 
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POWER FACTOR AT LOW FREQUENCY 


75 
POWER FACTOR - 60 CYCLE OPERATION 


Though the actual line voltage drop due to welder 
operation may be very small, it may, nevertheless, result 
in objectionable light flicker. The eye is extremely sensi- 
tive to flicker if its frequency is in a particular range. 
Figure 2 shows the objectionable voltage variation as a 
function of frequency. If the voltage drop is very bad, 
power and control equipment may even be affected. 

If the line voltage drop caused by an a-c single-phase, 
60-cycle welding machine is too great, power factor cor- 
rection may be used to improve conditions. Power 
factor correction very greatly reduces the reactive power 
requirements and brings the demand down almost to the 
kilowatts required to make the weld. Power factor 
correction on individual machines is not always the most 
economical solution. It may be more economical to in 
crease the size of feeder lines and distribution equipment 
or to operate the welder on 2300 v. directly from a well 
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Fig. 4 (b)—General Shape of Voltage and Current Waves 
from a Typical Low-Frequency Welding System 


PERCENT OF 60 CYCLE kva FOR A GIVEN WELD 


POWER FACTOR AT 60 CYCLES 
DETERMINED BY MECHANICAL STRUCTURE & WORK 


Fig. 5 


regulated distribution network. In large plants wher 


there are many welders, it may be found desirablk 

rect the entire plant power factor rather than individ) 
machines as, by so doing, use can be made of thi 
that not all machines will be operating at one tim 

\2 Two methods are used for power factor correction 
individual a-c type machines. The reactive power 
be completely eliminated by use of series capacit 
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2 Phe 
100 he W 
Be 
| 
: 90 WOTK 
= 
| 
5 | | 
60 
trequ 
| | 
| | to 5) 
Will, 
| worl 
| | IVa 
| | 
| | | 30 yuen 
| 
20- rh 
| 
10 10 Thus 
| 
power factor of various transformer secondary throats varies y 8 
with frequency. Power factor is a function of frequency and of the 
ay mechanical structure of the throat of the welding machine. Various 
ie mechanical structures are represented by their power factor at 60 
oe cycles. This power factor is for the secondary circuit only, and not | 
ae that of a mpiete system. Kva. demand is dependent on the low frequency used a fi 
i power factor at 60 cycle eries capacitor kva. 
os Some idea of the size of power distribution equipment (not t! j 
& ing transformer in be obtained by this kva. compa } 
BS: three-phase to single-phase systems (low frequency) divide the 
m, demand among the three phase The series capacitor 
eee being single phase, draws its power from two lin 
Rs: surves shown for the low-frequency systems are for ick 
i ff Ordinary controls now available have certain faults at 
: GS factor which raise the kva. demand above these curve 
| 
+ ‘ 
= 
| 
one power itier operates at a time, oper 30 1 
i ating for '/, of iency cycle. The rectifiers, in 
ul ipply VOllag OPposit poida rh yveicaing transi mer 
Thus, for 12-cycle operation, each turn, would operate 20 1 
for 1/, sec. Power is drawn of the three-phase 
10 | 
VOL TAGE = 9 
A 
These curves are for an idea! ntrol tem. 
ot 
na controls for low-frequency systems now available have cer! AS¢ 
ee which at low power factors, greatly increase the voltage a mo 
NE 
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fhe reactive power can be greatly reduced by operating The over-all utilization (ratio of kilovolt-amperes de- 
the welder at lower frequency, for example, 10 cycles. livered to the throat to the kilovolt-ampere demand on 
~ Because of the great variety of electrode throat shapes, the power system) of systems varies. For low frequency 
work done, size of conductors, etc., it is impractical here systems it may be from 70 to S5°,, and for the series 
t) bring in each of these factors in the discussion of capacitor systems it will be from 90 to 95°). The low 
kilovolt-ampere reduction. Each combination of me- frequency systems now in use are most easily described 
hanical structure and work will, however, determine a by a schematic diagram with voltage and current waves 
welder power factor 1f used on a simple single-phase, 60- (Fig. 4) for one of them. Individual systems may differ 
vele system. This power factor will be, for our purposes, from this in detail, but they are fundamentally the same 
aifficient to designate the various combinations. We will Both the series capacitor and low-frequency systems 
frequently refer to 60-cycle power factor when referring are used for reducing the kilovolt-ampere demand on the 
to systems Which are never operated on 60 cycles. We line. It is therefore desirable to see just how the kilo 
will, in this case, mean only the mechanical st:ucture volt-amperes are reduced by going to these systems 


work combination would give this welder power factorif The improvement will, of course, depend on just how 
erated on 60.cycles. Figure 3 shows how the powerfactor large a portion of the load was reactive in the first place 

f various transformer secondary throats varies with fre- This will be determined by the mechanical structure of 
quency Note that this is the basic power factor of the the throat and the type of work to be done Figure 5 
scondary circuit only and not that of a complete system. shows how the kilovolt-ampere demand to make a given 

[he low frequency system, in addition to raising the weld is dependent on the low frequency used and on the 
power factor, distributes the load among the three phases. power factor at 60 cycles. Series capacitor kilovolt 
Thus, instead of a relatively large voltage fluctuation on amperes are also shown. 


uly two lines, this system gives a smaller voltage fluctua One of the major purposes of using a power factor 
mon all three lines as compared with an uncorrected correction system is the reduction of light flicker. The 
ic single-phase system. three-phase to single-phase systems reduce the voltage 
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drop on two lines even at high power factors due to the 
division of load among the three phases. The series 
capacitor system, however, does a better job of power 
factor correction. When 60-cycle power factor is low 
and much is to be gained by good power factor correction, 
the series capacitor system, in spite of its being single 
phase, is as good as the low-frequency system. Figure 6 
shows the voltage drop producing flicker for both the low- 
frequency and series capacitor system and compares 
them to an uncorrected 60-cycle system. As was previ- 
ously mentioned, the three-phase to single-phase low- 
frequency system results in a voltage drop on all three 
lines, whereas the series capacitor drop is on only two 
lines. 

The cost of the equipment will be a deciding factor in 
the selection of the welder in many cases. It is, in gen- 
eral, preferable to use the single-phase system without 
power factor correction wherever possible. If the in- 
stallation is large, it will probably be desirable to operate 
from a 2300-v. line rather than a 230- or 460-v. line. In 
general, 2300-v. systems have better voltage regulation. 
When power factor correction for an entire plant is being 
figured, the individual machines will probably be oper- 
ated as 60-cycle, single-phase welders. 

A graphical representation of the cost of various sys- 
tems is shown in Fig. 7. The cost depends on the type of 


Resistance Welding 1915 


P TO this time the application of resistance weld- 
ing (butt, spot and seam) had developed in the 
hands of shop men who were more interested in 

speed of production than in quality. In fact, the process 
appeared to be so simple that the users of the machines 
naturally thought that they knew all there was to know 
about the subject. Thus the development was largely 
the result of mechanical ingenuity to the end of produc- 
tion speed. Not only was this ingenuity of a remarkable 
order but the results were, on the whole, surprisingly good 
from the standpoint of the objective. Unfortunately 
available methods of test were very meager and unsatis- 
factory as were the means for control of the major weld- 
ing factors. 

Although some attention was given to quality, many 
failures occurred. The correction was naturally more 
welds, in some cases supplemented by rivets. 

A mere enumeration of the devices and methods de- 
veloped prior to 1915 is far beyond the scope of this 
review, but a few significant ones may be mentioned. 

Flash welding was rapidly replacing the original butt 
welding process and had already increased the size of 
weldable sections by many times: 

But seam welding in the manufacture of thin wall tub- 
ing had already been in use for over 10 years but in a 
very restricted field and not well developed for broader 
applications. 


* Asst. Works Manager, Edward G. 
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control, duty cycle, power factor of welder tray 
and load and power supply voltages. The duty cycle jc 
approximately equal to the ratio of time for one “op” 
period to time for one “‘on”’ plus one “‘off”’ peri: The 
cost for single-phase uncorrected systems is independ 


lormer 


ndent 
of power factor, for a given kilovolt-ampere. Serie 
capacitor and three-phase to single-phase systems wi 
however, depend on the uncorrected power facto: 

Conclusions 
There may possibly be some advantages in the use oj 
one system over another for welding on metallurgica! 
grounds. On purely electrical grounds however, we cay 


draw the following conclusions: 

1. A reduction of light flicker can be obtained by oper. 
ating directly from 2300-v. lines instead of on low-vo] 
distribution systems. 

2. Series capacitor systems are the least expensive 
means for power factor correction on individual machines 
either for reduction of kilovolt-amperes or light flicker, 
but do require adjustment if the welding loop is varied 
and perfect power factor correction is desired. 

3. Voltage pulsations produced by low frequency 
operation fall in the frequency range of greatest ey 


sensitivity. 


Lap seam welding with the aid of roller electrod: 


been known for many years but its development except 
for very thin stock had been practically blocked by lack 
of understanding of the phenomena involved. It was not 


until a later date that the periodic interruption of the cur- 
rent was employed. 

In the case of spot and projection welding enormous 
strides had already been made in the mechanical evolu 
tion of the art. 

For thin-gage material poke welding played a large 
part in the manufacture of the first Allsteel automobil 
bodies and was later largely replaced by bar welding 
which not only improved the quality of the weld but 
also eliminated the fatigue of the operator. 


Resistance Welding 1940 


The rapid strides in the art of resistance welding du! 
ing the past twenty-five years are due in part to increas 
ing demands for quality and in part to new apparatus 
available for control. Developments during the last 1 
years are marked by a rapidly growing appreciation ©! 
the importance of a more thorough understanding 0! “ 
phenomena involved from the quantitative or scienlic 
point of view. The result is a rapid accumulation © 
accurate knowledge of the relation of the qualit) 
weld to the current, time and pressure for the various 
gages and kinds of material. The appreciation ©! 
necessity for more accurate time control has resulted 1 
the development of vastly superior timing devices 
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mechanical, electronic and combinations of both. In 
some critical cases recorders are used which give a graphic 
record of the heating power of the current for every weld. 

Much research work is in progress involving a careful 
study of the distribution of heat in the weld zone with 
particular relation to the electrical and thermal resistivity 
{ metal and the contact resistance as related to the pres- 
sure “ry temperature. Residual stresses resulting from 
thermal gradients, are more or less damaging. 

Wh ere very heavy currents are necessary for spot 
welding heavy gages of materials it has been found ad- 
vantageous to interrupt the current one or more times in 
rder to give time for the electrode to cool. 

In seam welding a radical change is taking place which 

‘nvolves longer interruptions of current between shots. 
This is the direct result of the more scientific method of 
ittack mentioned above. 

The percussion welding method which involves either 
the discharge of a static condenser or a magnetic field has 
been applied very recently to spot welding by the dis- 
harge of a condenser through the primary circuit of a 
welding transformer, also by breaking a direct current in 
he prumary of the welding transformer. Both of these 
methods are definitely superior where very rapid heating 
is desired; for example, in the case of thin material or 
material of high electrical and thermal conductivity. 
[he increase in the use of these methods in certain fields 
vill be as rapid as the cost of change permits. 

[he development of butt seam welding in the manu- 
facture of steel tubing or pipe has been very rapid and 
onstitutes a new industry of considerable magnitude. 

In general, there has been a greater increase in the in- 

elligent application of resistance welding to critical 
structures in the past ten years than throughout its pre- 
ious history. The speed with which the scientific meth- 

s have been applied to resistance welding problems is 
lue in considerable part to the work of the Welding Re- 
search Committee of the AMERICAN WELDING SOCIFTY. 


1945—Advances in the Resistance Welding Art During 
the Past Five Years 


Most of these advances have been in the way of refine- 
ents in existing apparatus and technique, some of 
hich are mentioned below. 
wever, there was one very important and long 
standing problem which was solved for the first time, 
ly, the successful spot welding of high-carbon or 
ore hardenable steels. This job had never been done 
«lore without leaving the weld zone in a very brittle 
tate rhe process consists essentially in tempering the 
lding zone, in the welding machine as a part of the 
ling process. One or more shots of current are ap- 

alter the original weld has partly cooled. The 
ming and intensity of these additional shots, which are 
itomatically applied, are critical. 

lhe need for such a weld was thoroughly appreciated 

tly twenty-five years ago and many efforts were made 

roduce it. These efforts failed because they were 


tern 


RESISTANCE WELDING PROGRESS 


along empirical lines of cut-and-try where the number of 
possible combinations of off-intervals with the current 
intensity and on-intervals is practically infinite, when not 
guided by sound knowledge of the cooling rates as related 
to the desired metallurgical transformations. 

Thus the opening up of a new and important field of 
application for spot welding was made possible only by 
the application of scientific knowledge well beyond that 
available to most welding engineers and metallurgists. 

Another important but less spectacular advance js 1n 
connection with voltage or current control. Since there 
is no simple instrument available for indicating the cur 
rent delivered to a spot-welding circuit, it is obviously 
important to know that the welding current is always 
the same for a particular job. Unfortunately, in the case 
of heavy a-c spot welding the current is so large that 
the drop of voltage on the feeder is often considerable. 
This would be all right if it were always the same, but 
there may be fifteen or twenty welding machines on the 
same feeder and when two or more of these strike at once 
the additional voltage drop may be such as to yield a 
seriously under-strength weld, unless the feeder is de- 
signed with more care and knowledge of probabilities 
than is ordinarily available. 

Two electronic control devices have been developed, 
both of which operate very rapidly, although the final 
correction is not complete until after the expiration of 
one or two cycles of a 60-cycle current. One of these is 
called a voltage compensator and maintains a constant 
voltage on the primary side of the welding transformer 
The other is called a current regulator and maintains a 
constant current. Both are satisfactory with a duration 
of current flow of five cycles or more but not so good for 
one or two cycles. 

Another but earlier check is known as the ampere 
squared second recorder which gives a record of this 
item for every weld. If the /*t is outside of a certain safe 
operating range due to some unusual voltage drop, an 
audible or visible signal is given to indicate that that 
weld should be made over again. 

All of these three devices together with greatly 1m 
proved feeder designs have resulted in much greater de 
pendability of each individual weld. This has been an 
evolutionary process forced upon the industry by much 
unsatisfactory spot welding in the early days. 

Much is yet to be desired in the flash-welding field, in 
this same direction of quantitative knowledge and con 
trol. Some quantitative research work has already been 
done but there is need for much more. 

Considerable work in this same direction of refinement 
has been carried out in connection with the fabrication oi 
resistance welding tubing, as well as in connection with 
its testing. 

The striking part of this whole picture is the rapidly 
increasing use of more refined or scientific methods of 
analysis and of measurement. In other words, the gap 


between the industrial application of this art and the 
scientific knowledge of the complex phenome 
is gradually being closed 
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stay at their jobs in comfort, under any conditions. Tests . 
in many large plants have proved that production is in- = 
creased as a result. 

CEsSco’s advanced method of helmet ‘‘air-conditioning”’ 
washes away fumes and heat. . . reduces worker fatigue. 
Fresh air is ingeniously supplied by a new, exclusive sys- 
tem of air feeding. 

Doctors and safety engineers designed . . . and strongly 
recommend ... the new CESCO Asr-Flow Helmet. Work- 
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ers welcome it ...mever before have they been assured 
such safety, comfort and health protection. 
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Application and 


Development of 


Modern Heavy-Coated Arc- 
Welding Electrodes 


By D. C. Smith and 


HEN the United States became involved in 

World War II the desperate need for large 

quantities of war material forced manu- 
facturers to use welding more than ever before as a means 
of fabrication. Electrode producers, in turn, had to 
increase production, improve, modify and develop new 
products to meet the ever-increasing demand of industry 
for better welding electrodes. 

Furthermore, electrodes capable of producing quality 
weld metal with satisfactory performance when used on 
ac. transformer sets were required, and in many cases 
demanded by the fabricator, especially those just chang 
ing to welding processes. A large variation in sizes of 
electrodes was also needed. Today coated electrodes 
of from '/s9 to '/g in. in diameter are being used to weld 
material varying from a few thousandths of an inch to 
many inches in thickness. As a consequence, industry 
is successfully welding practically all of the commercial 
metals and alloys; even magnesium which was con- 
sidered impossible to arc weld until recently is naw being 
welded by the “‘heli-are’”’ process. Today the attitude 
is that any structural metal or alloy can be welded given 
the proper electrode and welding procedure. This 
ability to arc weld so many diverse materials and struc 
tures has been made possible by the improvement of old 
and the development of new electrodes. These im- 
provements and developments of electrodes are a result 
of better knowledge and application of the properties 
of coating materials. 


Influence of Coating Materials on the Arc Energy 
Distribution 


rhe nature and extent of the influence of coating ma- 
tenals on the properties of arc-welding electrodes is of 
paramount importance to the electrode designer, and 
one receiving a great deal of study. A review of the 
literature indicates, however, that many conclusions 
reached by independent investigators on the action of 
materials in the arc are not in agreement. Since em 
pirical methods largely predominate in the procedures 
followed in these fields of investigations, this nonagree 
ment is to be expected. 

The influence of any new ‘compound or element or 
changes in the amount of a compound or element al- 
ready present is often affected by the other materials in 
the coating. For example, the influence of ferromanga- 
hese on the welding properties of an E6020 electrode is 
greatly affected by the amount of iron oxide or other oxi 
dizinz materials present in the coating. Thus the con- 
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clusions reached by one investigator studying the 1n- 
fluence of a compound may be quite different from an- 


other studying the effect of the same compound on an- 
other type of coating. Some better means of quan- 
titatively measuring the influence of coating material 
on the are is desired by the electrode manufacturer. 

Alexander! found that the distribution of total energy 
between anode and cathade is affected by the coating 
materials. The influence of a few of the common coat- 
ing materials used in the energy distribution study of 
Alexander's is shown in Table 1. 


Table 1—Influence of Coating Materials on the Energy Dis- 
tribution of the Arc Between Cathode and Anode for an Iron 
Iron Electrode System. (Taken from Alexander’s Data! 


Cathode Anode 
Coating Materials Energy, Energy, 
NasO 18.2 51.8 
TiO: 18.9 51.1 
CaO 19.3 50.7 
51.8 2 
None Fe 52 3 47 7 
MgQ) 53.2 
3.2 1S 
55.6 14.4 
CaMg;(SiO 55.8 14.2 
NaFe(Si0,)-FeSiO 58.5 $1.5 
While an investigation of this nature has not been 


conducted in this laboratory, our observations partly 
confirm these results. It appears, however, that the 
effect of any one constituent upon the energy distribu- 
tion may be affected by the other materials, a factor not 
indicated by Alexander's data 

It appears from the data that any element or com- 
pound tending to bring an equal balance of are energy 
between anode and cathode would improve the 
welding properties of the electrode; also that compounds 
or elements which shift the balance of energy toward 
the anode could be used to increase the penetrating 


a.-C. 


properties or affect the arc characteristics on reverse 
polarity in some other beneficial way. Likewise, those 
that shift the balance to the cathode could be used to 


produce similar penetrating properties or arc character- 
istics for straight polarity welding. 

It is a common practice of electrode designers to use 
coating materials that are are stabilizers for a.-c. elec- 
trodes. Thus we would expect to find that they produce 
a better energy balance between cathode and anode. 
Unfortunately, there have not been sufficient data pub- 
lished along this line, known to the authors, to confirm 
or disprove this assumption but it 1s our experience that 
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the best arc-stabilizing materials such as titanium and _ the freezing point and viscosity range of severa| 
potassium compounds are generally found in the modern mercial electrode coatings to be as follows: 
a.-c. heavily coated electrodes. 


Freezing Point, 
The Welding Slag Electrode °F. 

E6010 1463-2345 

E6012 2282-2417 

Just as the steel maker uses slag to control the quality E6020 1940-2138 
of his steel, so must the electrode designer use the slag 
formed by the burning electrode to control the quality 
and shape of the weld deposit. The quality of the weld 
deposit depends in part upon the fluxing action of the 
slag to clean the molten metal of oxides formed during 
the transfer through the are and to the protective blanket 
formed over the weld metal while cooling. The amount, 
density, freezing point and viscosity range of the slag 
help shape the bead. The composition of the slag is 
dependent upon the composition of the coating and is 
varied by changing the proportions or kinds of coating 

material. 


The authors are unaware of any data on th: 
point and viscosity range of the resultant slags. 
ever, Herty and co-workers* have measured the yj 
range of several steel-making slags and thei: 
show that very basic slags are more sensitive to 
perature changes than weakly basic slags. This change 
of viscosity with temperature makes it possible to design 
coated electrodes for welding in all positions. 

To point out some of the recent developments that 
have been made in modern heavy-coated electrodes jt 

Formulating an electrode coating that will produce will be necessary to review some of the information 
the right freezing point and viscosity range of the re- given in the literature as each electrode is considered. 
sultant slag is one of the major problems of the elec- Since it is beyond the scope of this paper to review the 
trode designer. Metals and crystalline solids have a developments in all types of electrodes only the three 
sharp melting point passing from solid to liquid within fundamental groups and a new ferritic type that is now 
very narrow temperature limits, while slags act like in demand and which it is hoped will overcome some of 
amorphous materials and do not have a definite melting _ the defects of the older electrodes will be reviewed. 
point but soften, become mobile and finally liquid over The three fundamental groups of heavy-coated are- 
a wide temperature range. While there is no correla- welding electrodes are classified by the A.W.S.-A.S.T.M 
tion among the freezing point, viscosity range and sur- as shown in Table 2. The properties of the new ferritic 
face tension, yet they must be considered together and electrode are shown in Table 5, 
constitute what the welder calls “fluidity.” There has not been any significant change in the core 

For vertical and overhead welding a fluid slag with a wire used in making coated electrodes during the past 
short viscosity range is needed. The slag must be fewyears. It is still a rimmed steel of 0.10 to 0.15% car- 
fluid enough to clean the molten metal and scarves along bon, 0.40 to 0.60% manganese. A uniform core sur- 
the joint but freeze close enough to the are to hold the rounded by an even rim is very important to insure a 


+ 


metal in place as the welding progresses. A slag that concentric burning electrode, whereas an irregular or in- 
is toe fluid will flow away from the molten pool allowing complete rim causes poor arc characteristics. 


‘ 


the metal to “‘sag’’ or “drip,” formamg an uneven sur- 

face. Sluggish slags do not clean properly and may be- 

come entrapped aie weld deposit. Irregular surfaces Group I—E6010 and E6011 

and improper fusion may also result from sluggish slags. 

Downhand welding permits the use of more fluid slags The majority of electrodes used today are of the 

with a greater viscosity range and the resultant deposit E6010 and E6011 types. They can readily be recognized 

is of better quality. by their nearly straight fillet profile and deep pene- 
Unpublished data of the R. T. Vanderbilt Co. show tration as shown in Figs. 1 and 2 and Table 3. The 


Table 2—Characteristics of the Three Fundamental Electrode Groups 
Description ——— Group I xroup IT ——Group III 


A.W.S.-A.S.T.M. Classification 
No. E6010 E6011 E6012 E6013 E6020 E603" 
Welding position All All All All Flat and Flat 
Horizontal 
Best operating currents DC-R ACorDC-RorS DC-S or AC ACor DC-SorR DC or AC DC-Ror AC 
S-H fillets 
R-flat 
Convex Convex Concave Conca’ 
15-20 3-6 0-2 0-2 


2 


——_ A a 
10 10 
67 66 


Fillet profile 

X-ray quality* (holes/in.? of weld) 

Penetration (approx. ) + 

Spatter (approx. % FS 

Efficiency (approx. 

Physical properties* 
Yield point, psi. 57,000 57,000 63,000 59,000 58,000 58 
Tensile strength, psi 68,000 68,000 76,000 70,000 . 66,000 66,0 
% Elongation in 2 in 25 26 18 20 28 28 
Impact-Izod (ft.-lb 64 26 40 6A 64 
Distinguishing coating constitu- | 

ent Cellulose litania Iron oxides 


~J bo 


* X-ray quality and physical property values are typical of what may be expected of these electrodes when recommended 
procedures and standard methods of testing are used. 

+ Penetration values obtained under condition described in Table 3. 

DC = direct current. S = straight polarity. R = reverse polarity. AC = alternating current. 
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Fillet Profile of E6010 Made with 


Electrode, 


" 160 Amp., 26 V., Reverse Polarity. 2 
E6011 primarily developed for a.-c. welding has only been 


nerfected sufficiently well within the last two years to 
take an important place in the industry. The E6010 is 
the electrode most universally used for all classes of 
welding and is approved in nearly all specifications for 


mild steel electrodes. 


Table 3—Penetration of Fillet Welds Manually Deposited 
in the Flat Position on */,-In. 1020 Steel with °/;.-In. Elec- 


trodes 
\S.T.M Penetra 
ficatic Current and tion, 
Polarity Amp Volt Mn 
D.-C. Reverse 160 2.0 
A.C 160 26, ] 
2 D.-C. Straight 170 22 
A.-C 170 
2 D.-C. Straight 175 33 1.9 
1).-C. Reverse 175 33 
D.-C. Reverse 195 1.3 


[he electrodes of Group I, Table 2, produce a high 
quality weld deposit in all positions. To produce these 
properties of good weldability and weld quality when 
ised in all positions a coating is required that will: 

Give a thin, low-density, fast-freezing slag. 

2. Produce a reducing atmosphere around the arc 
which will exclude the oxygen and nitrogen 
of the air, thus augmenting the slag which of 
itself is insufficient to give the necessary pro- 
tection. 

Regulate the weld deposit through the viscosity 
and surface tension of its slag, thus enabling 
it to freeze at the desired rate. 


Fig. 2-—Fillet Profile of E6011 Made with 
160 Amp., 26V., A.C. 2 


Electrode, 


!. Give the desired penetration. 

5. Regulate electrical characteristics of the arc so 
that the electrode will give best operation on 
desired polarities. 

6. Give stability to the are through ionization of 
coating materials and provide sufficient coating 
to form a cup or sleeve around the end of the 
electrode concentrating and directing the arc. 

Produce a slag that is easy to remove. 

S. Act asa flux to purify the weld metal. 

9. Provide a medium through which alloys can be 
added to the deposited metal. 

10. Bind coating materials and core wire together 

11. Give alow spatter loss or high efficiency. 


lo satisfy the first two requirements, coating materials 
must furnish sufficient organic substances which upon 
decomposition will produce the reducing atmosphere 
and material to give the fast-setting slag and weld metal 
hese organic materials are usually cellulosic fiber, gums, 
starches and/or sugars and constitute approximately 
30% of the coating. The protective atmosphere formed 
by this type of an electrode has the approximate com- 
position 1.06% COs, 55°, CO, 42°, He and 1.5°% water 
vapor! 

Conditions requiring the use of organic materials 
are dictated by the nature of the other coating materials. 
The nature and type of coating desired determine 
whether or not organic materials will be used. For 


example, if bulk is required cellulosic materials are used; 
if otherwise, starches and gums may predominate. In 
addition to furnishing bulk to reduce the density of the 
coating, cellulosic fibers give strength to the coating by 
interlocking; starches and gums furnish a certain amount 
of adhesiveness to help bind the coating materials to- 
gether. 


fig. 3Fillet Profile of E6012 Made with °/s-In. Electrode, Fig. 4—Fillet Profile of E6013 Made with -In. Electrode, 
170 Amp., 22 V., Straight Polarity. 2 170 Amp., 22 V., A.C. 2 
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Fillet Profile of E6020 Made with °/,-In. Electrode, 
175 Amp., 33 V., Straight Polarity, 2 


Coatings for out-of-position welding must produce 
slags that have a rapid change of fluidity with tem- 
perature. The slag must be sufficiently fluid to give 
proper fluxing action while the arc is concentrated in the 
molten pool but will solidify sufficiently fast to prevent 
the metal from running as the are progresses forward. 
The freezing rate must not be so rapid that it will cause 
slag entrapment in the metal or prevent the dissolved 
gases from rising to the surface of the weld deposit. 
Fluidity in both slag and weld metal can be controlled 
through the slagging constituents incorporated in the 
coating. Magnesium, calcium and aluminum com 
pounds are generally employed to aid in decreasing the 
viscosity range. ‘Titanium dioxide and silicon dioxide 
are generally employed to increase the viscosity range. 
Thus by balancing the coating with a variation of these 
ingredients the regulation of fluidity to bring about the 
proper freezing rate of weld deposit can be effected. 
Magnesium is in the coating as silicate such as tale or 
asbestos, calcium as the carbonate and aluminum as 
silicate such as feldspars and/or clays. 

The penetration is controlled by the voltage across 
the arc, the polarity of the electrode, the amount and kind 
of gases in the are stream. The voltage is largely de- 
termined by the thickness of the coating and the ioniza- 
tion of the elements in the are stream. High ionic 
emissivity increases conductivity and decreases arc 
voltage, hence materials such as titanium compounds 
increase conductivity and melting rate and reduce the 
are voltage and penetrating properties. Decreasing the 
coating thickness decreases the length of the shielding 
sleeve formed at the end of the electrode and causes the 
arc stream to be spread over a greater area, thus de- 
creasing its penetrating properties. To maintain the 
same arc characteristics the gap may be reduced which 
results in a lower are voltage. This reduction in arc 
voltage, however, is a result of a change in are length 
and may actually result in an increase in penetrating 
properties of the electrode rather than decreasing it. 
Direct-current welding in general gives greater pene- 
tration than a.-c. with the reverse polarity exceeding 
that of the straight polarity. Thus where shallow pene 
tration is desirable, a.-c. electrodes are becoming more 
popular and for deep penetration, d.-c. reverse polarity 
electrodes are preferable. 

The regulation of electrical ¢haracteristics of the arc 
so that the electrode will give the best operation on de- 
sired polarities is accomplished entirely with amount and 
selection of coating materials. In general, good arc- 
stabilizing materials such as titanium, potassium and 
sodium compounds predominate 1n a.-c. and d.-c. straight 
polarity electrodes and such compounds as those of 
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Fig. 6—Fillet Profile of E6020 Made with 
175 Amp., 33 V., Reverse Polarity. 


calcium, magnesium, aluminum and cellulosic materia) 
aid in producing reverse polarity electrodes 

The fundamental mild steel electrodes usually con 
carbon and manganese as the principal alloying clement 
Since both of these elements are burned out in the 
the coating material must contain both to make good ¢) 
loss of these elements. Ferromanganese is get 
used for furnishing the manganese and sony 
carbon. Organic materials furnish the remaininy 

Since these electrodes are used in multipl 
joints the slag must remove easily to facilitat 
welding procedure. . In general this can be accomplis! 
by balancing the acid- and base-forming constitu 
the coatings to give a slag having a low coeflicient 
expansion. A commercial E6010 electrode coating | 
position which produces a slag that is easily remov 
given in Table 4. 

The fluxing ability of the slag is its property 
with and dissolve oxides of the weld deposit and 
them to the surface. The degree of fluxing de 
upon the fluidity and composition of th 
general, welding slags are on the acid side 
regulation of its fluidity is accomplished by varyu 
acid- and base-forming constituents of the coating 

Fast deposition is accomplished by increasing 
amperage which necessitates a coating that will wit 
stand high temperature without breaking down 
vance of the are. Fortunately this property 
resistance is supplied by mineral silicates used 
filling requirements of other properties alr 
cussed. 

Liquid sodium and potassium silicates ar 
exclusively used as the binding agent in heavy 
electrodes. They constitute about 20°), of the 
weight of the coating. Gums and starches are som 
times used to augment the binding properties ol 
liquid silicates. 

While there are several theories offered to expla 
cause of spatter no single one is as yet accepted 
electrode coater can hold this spatter to a mim 
through the selection and balancing of coating gre 
ents and core wire composition. When the essetl 
conditions for a good electrode are met the spatter 
generally be low. 

Many of the improvements in modern heavy -coat' 
electrodes are due to the efforts of the 
furnishing new, more uniform and purer materials. 

The E6010 type ts one of the oldest and most wi 
employed electrodes today. It is suitable only tor ¢ 
welding and with the increased use of a.-c. equipme! 
this limitation is reducing its popularity. 

The E6011 type of electrode, although holding « p> 


suppliers 


CO 
de 
Fe 
he 
‘ 
das 
rect 
10n 
101 
sult 
ft 
(5 rh 
ar 
lal 
va) 
1e¢ 
[ 
It 
ty 
100 
ner 
wit] 
| 
Ba det 
| 
OUI 
Alle 
\ 
OF 
Lhe 
ll 
} 
sna 
1d 
} 
SIT 
Ire 
af 
ner 
Sar 
194 
JUNE 


Table 4—Coating, Slag and Weld Metal Compositions of Representative Commercial Electrodes from the Three 
Fundamental Groups 


— ——A.W.S.-A.S.T.M. Classification Nos — 
stitt ——- E6010- ~ E6011 E6012 E6013 
Coating, Slag, Coating, Slag, Coating, Slag, Coating, Slag, Coating, Slag, 
O7 C7 Or o7 o7 or or or oF 
32.9 31.8 22.9 19.6 17.6 95.9 31.4 13.5 
ro, 4 13.9 17.6 95.3 12 2 16.3 30.6 
3.6 0.5 5.1 5.9 1.8 5.9 
31.8 
0 O.8 1.8 
6.3 1.5 
MnO 15.6 14.7 23.8 
CaO 1.8 5 0.2 1.6 
MgO 1.6 8.3 t.4 1.7 2.6 0.4 
5.6 3.8 2.9 6 3.7 
0 1.5 l 6.4 1.3 2.2 
( 0.5 2.3 3.1 2.0 
irganics * 28.9 3.9 10.2 17.7 9.6 
1.8 1.9 2.8 ae 2.8 
{ 6.5 1.8 14.6 
Rlement — Weld Metal Analysis, 
( 0.09 0.10 0.08 0.07 0.10 
Mr 0.42 0.46 0.35 0.40 () 37 
Si 0.25 0.18 0.13 0.138 0.16 
0.08 0.08 0.038 0. 03 0) 08 
S 0 08 O38 0 08 1) O38 OY 


* Includes 


tion in the electrode classification chart for several years, order to get the ease of handling, better-appearing bead 
has only been developed in quality equal to the E6010in and increased rate of deposition. This of necessity re- 
recent years. Originally it was intended for a.-c. opera-_ stricts its use in some applications where high stresses 


tion primarily but more recent developments have re- are involved and great fatigue strength is required. 
sulted in an electrode which operates equally well on More recent developments in electrodes of this group 


reverse or straight polarity. The over-all quality have produced the E6013, which was originally intended 
i this modern electrode is also superior to that of the for a.-c. welding primarily but with the more recent 
E6010. This improvement gives the advantage of improvements operates equally well on a.-c. and d.-c. 
iaving one type of electrode where both types of welding currents. The quality of the weld deposit of this 
achines are in use. With this versatility of operating electrode approaches, with the lone exception of ductility, 
haracteristics it is destined to become the most popular that of the E6010 and EGO11. It has the advantage over 


lectrode for all-around quality welding. E6012 of better arc stability, permitting its operation at a 
[he difference in current-operating characteristics lower open circuit voltage, easier slag removal, better 


i these two electrodes is accomplished by the introduc- appearing weld bead with operating characteristics per 
tion of are-stabilizing ingredients such as the new com-  mitting a long are to be maintained with shallow pene 
mercially developed potassium and titanium compounds _ tration, an essential combination for light gage welding. 
without any appreciable change in the gas-shielding at In order to produce a weld capable of bridging wide 
mosphere and slag action. This change results in a openings, the slag must be more viscous with a higher 
better energy distribution between anode and cathode. freezing point than the E6010 and E6011 typés. These 


The coating analysis of a commercial E6010 and E- properties are obtained by increasing the oxides and sili- 
H011, the slag analysis of the E6010 and the weld deposit cates and reducing the organics, resulting in a higher 
imalysis of both are given in Table 4. melting point, more dense slag which results in a better 

slag coverage and a better-appearing bead. The raising 


of slag melting point and reduction of the organics result 
in a less gas-shielding atmosphere thus giving a weld 
deposit with slightly more impurities 

While the E6010 and E6011 are high-quality electrodes As above mentioned, the quality of the E6013 is 
lor use in all positions, their harsh digging arc made _ superior to that of the E6012, brought about largely by 
them unsuitable for many applications. Another type — the introduction of additional arc-stabilizing ingredients 
ill-position electrode was needed that possessed a more such as potassium compounds and organic material to 
shallow penetration and the property to bridge or close increase gas-shielding properties. A better balance of 
wide openings like bare or sul-coated wire. Unlike the energy distribution between anode and cathode is ob 
bare or sul-coated wire, good weld metal physical tained. The coating analysis of a commercial E6012 and 


Group II--E6012 and E6013 


properties, are stability and ease of handling were de- E6015, the slag analysis of the E6012 and the weld 
sired. The development of an electrode of this type metal analysis of both are given in Table 4 
‘ollowed very closely that of the cellulosic and con Some specific applications of this group are found in 
stitutes the E6012, whereas the E6013 is a modern de welding low-pressure storage vessels, safety guards of 
elopment. light-gage steel, sheet-metal fabrications such as auto 
(he characteristic convex fillet profile and shallow mobile cab bodies, farm machinery, steel frame con 
penetration of this group are shown in Figs. 4 and 5 and _— structions and general maintenance: rhe neat ap 
lable 3 pearance combined with fast welding speed lead to low 
lhe quality of the E6012 as shown by X-ray and duc cost fabrication with adequate weld quality. They are 
tility is not so good as those in Group I. It was neces- generally recommended for structural welding of all kinds 
sary to sacrifice to some extent the metal quality in where sufficient metal can be deposited in a single pass 
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The coating, slag and weld metal analysis 


mercial E6020 type are given in Table 4. bi weld 
elect! 
meta. 
New High-Tensile Ferritic Electrodes nly 
name 
During the last few years American welding \ ea tent, 
upon to fabricate heavy steel structures from al|o\ ste] i 
of high strength and high hardenability. Since jt y 
not always practical to heat treat the weldment, ayster, ae 
itic welding electrodes were used because of their , yt 
cellent weld metal physical properties and their abijis, ah 
to make sound ductile welds with and without preheatins 
and/or postheating. The tendency for base metal crack. oo 
. ing to occur even when preheat and postheat was used ahi 
Fig. 7—Fillet Profile Made with */::-In. New Ferritic H. T. Elec- in the welding process made the mild steel class of elec. rio 
trode, 195 Amp., 25 V., Reverse Polarity. 2 x trodes unsuitable for this type of fabrication - 
4 Some of the disadvantages of the austenitic electrodes ” 
for this type of welding are: eh 
2 to give necessary strength in the joint. It is also used 1. Cost. ; 
Ey for the cover bead over multiple pass work of the E6010 2. Availability of alloys. ' 
3 electrode where good appearance is required. 3. Difference in properties of base and weld met 
i such as expansion and contraction. 
Difficulty of repairing defective welds——austenit; 
et Group II] E6020 and E6030 must be machined, ground or chipped whik 
mild steel or ferritic weld metal may be flan: 
In the E6020 and E6030 classification there is no cor- cut or gouged out. ‘ : : 
responding improvement comparable to the all-position 5. Relatively slow speed of welding of the austenit 
groups. A new application, however, has been intro- electrode. 
duced with this’ group of the so-called ‘‘hot rods’’ in These disadvantages clearly indicate that a ferriti 
which a deep-fillet weld in the flat or horizontal positions electrode was needed to weld high hardenable steels 
is deposited by using a high current, holding a very short without causing base or weld metal cracking. 
are and traveling at a high speed. Using this technique Herres® lists a number of factors which he considers 
% a significant increase in penetration is obtained beyond _ responsible for underbead cracking as follows 
the root of the weld which measurably increases the 1. Chemical composition of the steel. wi 
a strength of the weld, and because of the deeper pene- 2. Processing of the steel prior to welding | 
4 tration obtained much of the weld metal is derived from se 


4. Are heat mput. 
Weld cooling rate. 


, 5. Volume change during cooling. 

Essentially the E6020 was designed for horizontal fillet 6. Ability of hardened area to relieve stresses 
and flat position welding while the E6030 type is used in 7. Restraint of weldment. 
the flat position only. Figures 5 and 6 show the char- 8. Precipitation of dissolved hydrogen in the iusion 
acteristic concave fillet welds of this group when using zone. . 
recommended amperages. Both electrodes operate satis- 
factorily on d.-c. and a.-c. currents, the former originally 
intended for a.-c. and d.-c. straight polarity, whereas 
the latter was intended for a.-c. and d.-c. reverse polarity. 
Fundamentally the E6020 will weld in the flat positions 
equally as well as the E6030 with equal weld metal 
qualities; thus it is very probable that the E6020 will 
eventually replace the E6030 type, removing it froma 
separate classification. 


the base metal of the parts being joined, thus effecting 
a saving in electrode consumption. 


& 


The electrode manufacturers should appreciate the 
effort of Watertown Arsenal to evaluate properly the 


Nig 


The coating composition of these classes is essentially 
all mineral of the iron oxide, oxidizing slag shielding type. 
‘ The coating thickness is much greater than either of the 
all-position groups resulting in the formation of a heavy 
slag which performs a metallurgical refining operation 
by dissolving refractory oxides, cleaning and deoxidizing 
the metal and shielding the molten metal from the oxygen 
and nitrogen of the atmosphere. The slag is more fluid 
with a lower viscosity and surface tension which re- 
stricts their use to horizontal and flat position welding 
on fairly close-fitting joints. The all-mineral coating 
and its greater thickness enable this electrode to be used 
with very high welding currents thus resulting in a very 
fast deposition and deep penetration with a resulting 
weld deposit of exceptionally high quality. Perhaps the 
refining action of the slag and the slower cooling of the 
deposit, yielding an exceptionally fine-grain metal free ; Id ir 
tectons to its high weld Photomacrograph of Transverse Tensile Test Wel: 
vIn. H. T. Steel Plate Made with */\-In. Ferritic Electroa 
quality rather than the chemistry of the weld deposit. 2X (Table 5) . 


Fig 
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ic 
sag 
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welding difficulties heretofore largely placed upon the 
electrode for lack of a better understanding of welding 
metallurgy. In this list of factors there are actually 
only two that the electrode manufacturer can control, 
namely, the hydrogen precipitation and, to a small ex- 
tent, the are heat imput. 


lled | With all these other factors properly controlled, an 
tee] electrode 1s still required which can be used with the 
Was proper arc heat imput and a coating composition which 
ten ypon decomposition will not liberate hydrogen that will 
@ precipitate in the weldment. This requirement is met 
lity with an all-mineral-coated electrode with a high carbon 
iting dioxide-hydrogen ratio such as used on austenitic elec- 
ck- trodes. Although the same coating applied to a ferritic 
ised ~ore wire may fulfill these two requirements, it still lacks 
cle those properties necessary for satisfactory performance, 
such as given by the fundamental type of electrodes. 
des It is desirable that this type of electrode produce a weld 
metal quality comparable to that of the EXX20 series, 
niti 
li€ 
teels 
ers 
= 
= 


the 


and periorm as satisfactorily in all positions as 
EXX10 and EXX11 series. 

In view of the evidence now existing that hydrogen 
compounds present in the arc are a contributing factor 
to this base metal cracking, coatings without organic 


materials are necessary. This limits the coating ingre- 
dients to inorganic materials and the most successful 
compounds used to date are calcium carkonate, calcium 
fluoride, magnesium aluminum silicates and ferro alloys 
with the usual binding agents sodium and potassium 
silicates. 

Satisfactory coating compositions have been developed 
for horizontal and flat position welding, but more diffi- 
culties are encountered in securing a balance of in- 
gredients that will give good sound weld metal in the 
vertical and overhead positions with the uses of welding 
currents possible in these positions. Therefore it is to 
be expected that a satisfactory electrode for this re- 
quirement would be first obtained for flat and hori 


4 


Fig. 9Photomicrographs Showing Typical Base Metal Cracking of Six Commercial Mild Steel Electrodes and 


the Absence of Cracks of Two Ferritic Electrodes. 50 » 
1. E6010—Rev. Pol. 5. E6020—Str. Px 
2. E6O1L1—A. C. 6. E6020—Rev. Pol. 
3. E6012—Str. Pol. 7. Ferritic (High Tensil: 
ode r 4. E6013—A. C. 8. Ferritic (Low Tensile) Rev. Pol 
Veposits Made on ]'/.-In. H. T. Steel Plate with */,-In. Electrodes, 200 Amp., at Approxim Mint 
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Underbead weld cracking of the fundamenta| 


Table 5—Physical Properties of a Commercial High-Tensile and the absence of cracks in this new fe rritic ty; i 
: Ferritic Electrode lustrated in the photomicrograph inserts. 
The results obtained from further investigations jy 
As-Welded Relieved dicate, however, that the tendency for underbh, weld 
Transverse tensile, psi." 106,800 112,500 ickin with plain high-carbon steel (0.35 to 
¢ Elongation in 2 in 15.0 vv. was not as pronounced as steels of high harder ,)jjjs, 
‘ 38.0 52.0 my 
obtained by alloying a medium-carbon steel 
wel 
Ultimate tensile strength, psi 105,700 94,200 0.35% C) with other elements such as chromium. »i kel. 
Yield point, psi 86,700 81,700 molybdenum, etc. 
‘> Elongation in 2 in 20.5 24.5 Results not published in this report obtained weld 
wid test specimens made in a completely restrained sing} 
Impact strength (Charpy ingle 
Temperature, ° F. 76 30 ee butt joint of in.-thick 0.60¢ carbon stee! usin 
Load, ft.-Ib. 10 38 37 34 33 */1-1n. electrodes from each of the fundamenta} u 
Rockwell C hardness values . showed no cracking when cross sectioned and ~ 
Weld metal fluxed,”” or etched and examined under the microscopy 
Fusion zone 26-30 The specimens were welded us; 
28-99 le specimens were welded using the recommend 
i amperages tor each electrode and an interpass tey 
BP: * Standard Navy ‘‘torture’’ test plate procedure (46E4 (INT perature between 220-240° F. 
Bie July 1, 1944) using 1'/:-in. plate was followed in making these Transverse tensile bars were cut from these wel tw 
ments and the ultimate tensile strength and per 
+ Water quenched from 1650° F. and drawn at 1150° F. r cel bol 
t A.W.S.-A.S.T.M. Specification A233-43T procedure followed elongation results showed no indication of CTacking D 
in making these all-weld metal tensile test bars. cas 
Acknowledgments he 
re 
zontal welding. Such an electrode is now available for The authors extend their appreciation to Mr. Willian tail 
satisfying these requirements on the high-strength air- Hyink who prepared the samples and photographs at hol 
hardenable steels. j assisted in the sl: ig analysis and to Dr. Richard Fran} 4 
Similar advancement with the lower strength all- 


_ : who made the coating and slag analysis. 
position type electrode is lagging somewhat, but progress pri 


is being made due to the urgent need and impetus given 
this type of electrode in the shipbuilding program where 
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Basic Definitions of Welding 
Technology 


By C. H. Jennings’ 


ELDING 1s defined as a localized consolida- 
tion of metals and covers that group of proc- 
esses employed to produce fusion between 
two or more pieces of metal. The joiming of metals by 
fusing them together makes it unnecessary to employ 
holts, screws or rivets. It also eliminates, except im the 
case of spot welding, the need of flanges, angles and gus- 
et plates which frequently add weight and complicate 
the design (Fig. 1). Even though flanges, angles, etc., 
ie required in spot welding, many advantages are ob 
tained, such as: fewer parts, no punching or drilling of 
holes and no strength reduction resulting from the bolt 
or rivet holes. 

\t the present time welding is accomplished in five 
principal ways: (1) forge welding, (2) gas welding, (3) 
thermit welding, (4) electrrec arc welding and (5) resist 
nee welding. Although this course is primarily con- 
cerned with only one of these processes (resistance weld 
ng) it will be of advantage to obtain a general perspec 
tive of the entire field. That group of processes known 
is brazing processes and the various patented processes 
based on minor modifications and combinations of these 


five principal processes will not be considered. 


Forge Welding 


Forge welding, probably the oldest method of welding, 
takes its name from the blacksmith’s forge. This proc- 
ess is generally limited to irons and low-carbon steels and 
plam simple jomts. Welding is accomplished by heating 
the edges to be welded to the plastic stage (below the 
melting point) by some suitable means such as a forge, 
lurnace, gas flame, etc., and then fusing the plastic sur- 
laces together by means of pressure obtained from a 
hand, power hammer or some other source. No filler 
netal is required with this process. 

Most forge welds are made by lapping the surfaces 
to be welded and forging them to a uniform thickness so 
that the surfaces of the two parts are in the same plane 
Fig.2(a)). Some processes, however, employ a square 
butt jot of the type shown in Fig. 2 (0). 

Although forge welding is not as extensively used as 
the other welding processes it is still frequently used in 
railway repair shops, country blacksmith shops, and in 
the construction of some pressure vessels and pipe. 
Che longitudinal seams of pressure vessels are welded 
beveling the edges, progressively applying heat to 

edges by means of large gas flames, and progres 
ively forging the heated edges together by using a power 
lammer. Pipe welding is generally done by heating flat 
strip in a furnace and then drawing the strip through a 


by 


the 


{ 


tapered ring known as a bell. The bell forms the strip 
ll 


ito a circle, and because its inner diameter is slightly 
* One of a series of articles furnished by the Westinghouse Electric Corp. 
rt | course in resistance welding control 

ing Engineer, Westinghouse Research Laboratory, East Pittsburgh, Pa 
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smaller than the periphery of the strip when it is formed 
into a ring, considerable pressure 1s applied to the but 
ting edges which completes the weld (Fig. 2 ( 


Gas Welding 


The process Ol gas we Iding accomphishe s fusion of the 
metals solely by the heat of combustion of suitable gases 
No pressure 1s used to complete the weld as in the case 
of forge welding. 

\ large number of gases may be used for yas welding 
such as oxygen and acetylene, oxygen and hydrogen. 
oxygen and propane, etc. The oxygen-acetylene com 
bination produces a flame of the highest temperatur: 
and 1s almost universally used except for the welding of 
aluminum in which case oxygen and hydrogen are com 
monly preferred 

In this process, the heating or welding flame produced 
by the combustion of mixed gases supplies heat only and 
does not add filler metal to the joimt The need for 
filler metal depends upon the joimt design and when s3 
quired is obtained by melting the plate edges (Fig. 3 (a 


7 
/ 


melting a jomt msert (Fig. 5 (6)) or progressively feeding 
a rod or bar into the jomt as welding progresses ( Fig. 3(« 
The equipment necessary for gas welding includes 
among Other things, tanks to store gases, regulators t 
control the gas flow, hoses, torch and tips of various 
sizes. In cases where large quantities of acetylene ari 
used acetylene generators are often employed 

Gas welding is a more flexible process than forge weld 
ing and is used on a wide variety of materials, structures 
and jomts. One of the outstanding 
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Figs. 2 (a), 2 (b) and 2 (c) 


welding is that by properly controlling the gas mixtures 
the welding flame can be adjusted from reducing to oxi- 
dizing conditions. This property of being able to control 
the type of welding flame makes gas welding suitable for 
use on nearly all types of materials that are weldable 
such as low-carbon steels, alloy steels, cast iron, copper, 
brass, bronze, nickel and nickel alloys, aluminum, etc. 

Although gas welding can be used to weld nearly every 
type of material, its application is frequently limited 
because of economic reasons. Thin materials are readily 
gas welded, but as the thicknesses increase the welding 
speed decreases to a point where other methods of weld- 
ing are generally preferred. It is not possible to place 
any limit on the maximum thickness of material that 
should be gas welded because it depends on the type of 
structure and the materials used. Materials under !/j. 
in. thick are particularly adapted to gas welding while 
materials about '/, in. thick, with the exception of the 
nonferrous groups, are preferably welded by some other 
prt cess 

Gas welding is applicable to the welding of all types 
of joints in all positions. It can also be done manually 
or automatically. 


Thermit Welding 


Thermit welding may be done in two ways, with or 
without the application of pressure, but in either case 
the welding heat is obtained from a chemical reaction 
between finely divided aluminum and iron oxide, a pow- 


Figs. 3 (a), 3 (b) and 3 (c) 
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dery mixture known as thermit. Nonpressure t}y, rmit 
welding is the most common type and has th: 
application. 

Nonpressure thermit welding consists essent; 
casting the filler metal between the ends of the 
be welded. The process is carried out in the follow; 
way: the parts to be welded are separated 4 tal 
amount and the area to be filled with weld metal js 4, 
with wax so that the wax will have the desired 
the finished weld. A fire clay mold is next *built aoe 
the wax form and metal ends and properly gat ad 
vented (Fig. 4). Following this the wax is melted » 
and the ends of the parts preheated to a dull r 
weight of the wax used is a measure of the thermit ea 
quired to make the weld. Che thermit is pl 
crucible above the mold and ignited when the | 


W idest 


Parcs are 
properly preheated. This ignition starts the thermit r 
action which turns the powdered thermit into a super 


heated molten mass consisting of iron at a temperaty 
of 5400° F. covered with an aluminum oxide slag. Th 
molten iron is tapped from the bottom of the crucib}; 
into the mold and fuses to the parts to form a homoger 
ous mass of metal. The mold is subsequently ren 

and the gates and risers cut off. 


The analysis of the thermit weld can be controll 
the nature of the materials used to make the powdered 
thermit. Cast iron, mild steel and low-alloy steel! thern 
welds are commonly made. 

This process is generally applied to large heavy se 
tions where the ratio of the joint length to the thicknes 
is not too large. It is particularly adapted to the repair 
welding of large parts such as broken shafts, steel! mill 
rolls, rolling mill frames, etc., although it is also used to 
fabricate new structures such as stern parts for ship: 

Pressure thermit welding is essentially a forge welding 
process wherein the superheated iron and aluminum 0x 
ide slag resulting from the thermit reaction are us 
the source of heat. Its applications are limited 
has found extensive use in the welding of pipe and street 
car rails. The majority of all-welded street car rails at 
probably welded by this process. 

The method of making pressure thermit welds 1s esse- 
tially as follows: the parts to be welded have th 
cut square and are mounted in a clamping mecliamsm™ 
which makes it possible to apply high pressur: 
joint. A cast-iron mold is mounted around the membet 
at the joint as shown im Fig. 5. A thermit charg: 
proper amount is ignited and after the reaction | 
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- leted the molten slag and metal are poured into the mold, 
ve lag first. Thec harge is proportioned so that the molten 
: nly comes to about the center line of the parts 
ing welded. The hot metal and slag heat the contact 
ls of the materials to be welded to the plastic state 
lowing which pressure 1s applied which completes the 


veld 
er the weld has cooled to the desired pomt the cast- 
2 rot mold is removed, the half rings of slag and metal 
3 broken away thereby leaving the welded jomt tree of 
4 ny extraneous material. By pouring the slag into the 
old first, the surfaces of both the mold and materials 
wing welded are lightly coated with slag so that the 
metal will not stick to them. 


Electric Arc Welding 


In this process the welding heat is obtaimed trom the 

Sor energy of the electric arc and, as in gas welding, no pres- 

ure is used. In general, the arc is struck between a 

suitable electrode arid the work (Fig. 6 (a)), although im 

ome variations of this process the arc is struck between 

d by two electrodes and the arc flame impinged upon the 
lered work (Fig. 6 (6)). 

ermit In metal are welding the electrode is made of a suitable 

metal which melts under the heat of the arc and deposits 


Figs. 6 (a) and 6 (b) 
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Fig. 7 


filler metal onto the molten work. In carbon are welding 
the are is drawn between a carbon or graphite electrode 
ind the work. The addition of filler metal in this case 
is accomplished by melting down the edges of the work 
or by inserting a filler rod into the arc. When the double 
electrode system is used (Fig. 6 (6)) filler metal is added 
in a manner similar to that described for carbon arc weld- 
ing. 


Metal are welding is a most generally used process be- 


cause it has a very universal application. For the pro- 
duction of high quality welds electrodes having a flux 
coating are used. This coating 1s designed to improve 


the quality of the weld, add alloy elements and control 
the weld chemistry, control the electrode melting rate 
and improve the are stability. Many varieties of elec- 
trodes are available making it possible to weld low- and 
medium-carbon steels, alloy steels, cast-iron aluminum, 
bronze, brass, nickel, monel, imcone l, ete. Welding call 
be done im all positions on all types of joints. 

Are welding is particularly adapted to materials '/, 
in. thick and above, but it has been used on materials 
less than in. 1n thickness. 

Both a-c and d-c power sources are used for metal 
irc welding, and each have their advantages. Alternat 
ing current is often preferred for complicated work and 
heavy current welding because of its relative freedom 
from are blow and the simplicity and efficiency of the 
equipment. The primary advantage of de equipment 
is that 1t can be used im the welding of nonferrous metals 
and carbon arc welding, and eithe: de or three-phase 
power can be employed. 

Carbon are welding is not used extensively, although 


Figs. 8 (a) and 8 (b) 
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Figs. 9 (a) and 9 (b) 


it has found a definite field in automatic welding and 
in the welding of nonferrous metals having high heat 
conductivity. The fact that the carbon electrode does 
not add filler metal makes it possible to control the rate 
of advance and puddle the weld sufficiently to insure 
melting of the base metal and proper fusion. 

Electric arc welding of all types can be done both 
manually and automatically and the welding speeds 
obtainable make it preferable to gas, forge and thermit 
welding, in most cases. It is applicable to long and short 
seams and a wide range of material thicknesses. Conse- 
quently it has developed into the most generally used 
welding process. 


Resistance Welding 


Resistance welding covers a group of processes wherein 
the welding heat required to make the weld is produced 
from the resistance offered by the parts and contact 
surfaces to the passage of a heavy electric current. Pres- 
sure is used in combination with the heating to com- 
plete the weld. Types of resistance welding are spot 
welding, projection welding, seam welding, resistance 
butt welding and flash welding. For the purpose of dis- 
cussion, only the spot welding process will be described. 

In spot welding, the pieces to be welded (two or more) 
are clamped between two copper or copper alloy elec- 
trodes (Fig. 7) mounted in a suitable machine capable of 
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applying pressure between the electrodes, ‘1 |... ek 
trodes are used to conduct the welding curr and 
supply pressure to the parts. Usually they Wat 
cooled to help prevent sticking, burning and defi rma; 
under heat. The weld is made by passing a h 


rent through the electrodes and work pie r 
heavy current is obtaimed by practically short 
the secondary of an extremely high current welds, 
transformer. 

The resistance of the metal pieces and thei: 
surfaces to the heavy current passing through the, 
causes intense heating. This heating, in con 
with the applied pressure of the electrodes, prody 
fusion between the parts, resulting in a circular y 


known as a spot weld. The size and diameter of 4 
spot weld will depend upon many factors such as. ty 
and thickness of parts being welded, diameter and shy, 


of electrodes, amount of pressure, amount oi Care 
and welding time. These factors will also affect the 
of the fused nugget of the weld. In some cases f{ysjoy 
the metals may extend to the outer surfaces (Fig. § 
while in other cases it may be confined to a narrow 
ume as shown in Fig. (4). In general, a control 
get of the type shown in Fig. 8 (4) is preferred 


A 
! 
Dae 
| 
| 
| 
certain materials such as stainless steel and Alclad alun 


num it is essential if proper corrosion resistance is to | 
preserved. 

Seam welding is a process similar to spot welding a 
varies in that rollers are used for electrodes. By pr 
erly timing the periods of current flow as the parts ar 
passed between the roller electrodes a series ol sp 
welds are made. If the spots overlap a continuous © 
is made (Fig.9(a)). If the spots do not overlap (a spa 
isleft between each weld) (Fig. 9(6)) the process is know 
as stich or roll spot welding. 

Projection welding is another variation of spot weldn 
and consists of placing projections on one of the pieces! 
be welded (Fig. 10), after which current is passed throug 
the work pieces. Large electrodes are generally us 
in this process and the projection locates the p 
which the welds are made. Projection welding 1s | 
ticularly adapted to the production of more than 
weld at a time (Fig. 10), and to the welding of two piec' 
varying greatly in thickness. 

Resistance welding is a high-speed process and 1s Pp 
ticularly adapted to production work, especiall) 
quantity production of small parts. It is appli ble 
use on a great variety of materials both ferrous aid n°! 


ferrous, and although it is most commonly apy cd ' 


parts '/, in. or less in thickness recent developme® 
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ded the process to the welding of materials 


in. thick and above. 

The increased knowledge of the metallurgy of resist 
ace welding combined with modern resistance welding 
machin ind control has vastly increased the applica 
“on of this process. The principal elements of a modern 
resistance spot welder are shown in Fig. 11. 

Aisa heavy frame supporting an extremely high cur 
rent tra istormer. 


Bis a pressure head for the electrodes» In some cases 
the head is designed so that the pressure can be rapidly 
aried between two values, thereby making it possible 
19 use a Squeeze pressure (prewelding pressure or a forge 
ressure (postwelding pressure) different than the weld 
mg pressure. 

C, the electrodes, are made from copper or copper 
loys and usually water cooled. 

D, controls for the various steps of the welding process 

The problems of resistance welding control may be 
jivided broadly into three parts. 


1. Start and stop control of the current to the welder. 
2. Control of the amount of current that flows. 


3. Control of the welding time and electrode pressure 
sequetice. 


All three of these basic control problems are handled 
electronically which has resulted in giving resistance 
welding inc ymparable speed and exactitude and ex- 
tended its application to practically every metal fabricat 
ing industry, both for subassemblies and for final as- 
semblies. So precise is the control by electronics that 
even materials such as aluminum, stainless steel, alloy 
steel and magnesium considered nonweldable) 
are now welded on a mass production basis. It is possible 
to weld two '/,-in. strips of stainless steel by shooting 
through them a current of approximately 15,000 amp. 
for a fifth of a Alloy steels can be welded, 
grained refined and tempered without removing the elec 
trodes from the work 


once 


second. 


Silver Brazing by Induction Heating 


By J. P. ‘‘Mike’’ Weed 


ARLY im 1944 tmcreasing demands were made 
4 upon production departments manufacturing 
welded assemblies for aircraft. The extreme 
shortage of skilled welding operators was acute. There 
re it became imperative that something be done to in 
production without an increase of personnel. 
Several approaches to the subject of production wert 
immediately put under observation. Among those was 
the use of silver brazing alloys to substitute for older 


CTCASE 


* Presented at the January 18th Meeting, Los 
General Welding Foreman ol North 


Angeles Section 
American Aviation, 


A.W.S 


Removing Flux on Completion of Silver Brazing with 


Hot Water Bath at 180° F. 


standardized methods. Casual observation immediately 
pointed to several assemblies where the use of silver not 
only increased production but actually improved both 
the appearance and strength of the job while reducing 
the weight. More intense study of the possibilities of 
the use of silver brazing ‘n aircraft assemblies resulted 
in the redesign of some assemblies and the procurement 
of additional equipment for automatically or semmauto 
matically controlled heatmg. As the use of these con 
trolled become more general 
field for the use of silver brazing alloy in aircraft has be 


heating devices has 


Removing Grease and Oil from Steel Parts to Be Silver Brazed with 


Vapor Degreaser 


553 


the 


‘ 
ele 
and 
C Water 
VY Cur 
Wwe Idi 
gh 
Colita 
ther 
roduc 
lar 
We 
of t} 
: 
iS, : 
d Shar cell 
* 
( Te 
the SI 
18101 
8 
pth 
led mi — 4 
Aa 
2 
nent ; 
JUNE 


Exploded Hydraulic Tail Wheel Assembly Silver Brazed 


come almost unlimited except for certain highly stressed 
members. 

We found that the high degree of ductility and malle- 
ability of silver brazing alloys gives two iunportant ad- 
vantages. First, joimts made with them provide great 
resistance to vibration and severe shocks. Second, 
assemblies can be fabricated easily into a wide variety of 
sizes and shapes, thus making it possible to obtain joints 
in the form most convenient and economical for the 
different conditions under which they are used. They 
can be applied to any type of joint. Although scarf, lap 
and sleeve joints on sheet metal, piprng and tubing have 
the advantage of providing a greater bonding area than 
butt or seam joints, experience has shown that the 


Assemblies and Preplaced Silver Alloy Prior to Entering 
Electric Furnace 


Typical Aircraft Silver Brazed Assemblies 
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joints are produced with a minimum amount of 


y 
strolge>* 


learance. The free-flowing characteristics of silver 
lovs ike it possible and advantageous to provide 
Josely filled joints that require a small amount of silver 
razing alloy. Properly fitted joints are economical in 
the use of silver alloys; and the neatness of these joints, 
vhich many cases are practically invisible to the 
naked eve, is often a decided advantage where plating, 
nating or other processing is required. 

' Silver has many extraordinary qualities. When 
elted it is extremely fluid. It is also one of the most 
iuctile metals, Its electrical conductivities are 
higher than copper-106 as compared to 100. When 


Jioved with other metals, copper, for example, silver 
mites form compositions having flowing tempera 
ures lower than either of the mdividual metals. 

he extreme fluidity of melted silver base brazing 
ves them the ability to penetrate quickly into 
narrow openings. Capillary action spreads them evenly 
ver the surfaces to be joined where they diffuse into 
metal surfaces and form a bond which is practically in 
estructible. Low working temperatures and rapid pene 
ration thus make silver brazing an exceptionally fast 
method of joining metals. 

fhe ductility and strength given by silver are also 
losely related to their flowing qualities. Silver brazing 
lloys in themselves, as previously mentioned, are 
} strong, having tensile strengths of from 40,000 to 60,000 
psi. but when thin films penetrate into a joint and 
ynd with metals, they have the unique ability to give 


rength far bevond their basic strength. 


Oxyacetylene Application Silver Brazing 


| 
‘Lis of the utmost importance that silver brazing 
mts be properly designed. The correct design 1s 
lainlly a question of the type of joint to use and the clear- 


es required. Of the three types of joints im general 
use: butt, searf and lap or shear, the lap or shear type 
the design generally recommended although the 
‘thers can be used satisfactorily under some conditions, 

Lap type joints are the most satisfactory and are gen- 
rally used because any desired factor of safety can be 
leorporated by varying the lap shear area. This type of 
jomt offers better resistance to corrosion due to the 
small area of brazing alloy exposed. Joints can be held 
i place readily, and, in joining flat parts, a little pres- 
ure will insure complete bonding. In shear joints, 


1s 
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SILVER BRAZING BY INDUCTION HEATING 


Induction Silver Brazing Jig 


which include tubular members, pressure cannot be ex- 
erted and correct clearances must be maintained to in- 
sure proper capillary action. 

In setting up procedure for production, im silver 
brazing, there are five simple but important steps to be 


observed 


Clearance. 

2. Clean metal. 

4. Proper fluxing of parts to be jomed 
| Locating device or jig. 

Heating method. 


Clearances tor silver brazing are important. Metal to 
be jomed should fit closely enough to permit the effective 
working of capillary action. From experience in the 
laboratory and field, it has been found that clearances of 
from 0.001 to 0.006 in. on the flat or tubular work give 
the strongest and soundest joints. Clearances which are 
too close cause bare spots where brazing alloys are un- 
able to flow. Enough clearance should be allowed to 
make certain that there will be a film of brazing alloy 
throughout the joint. When brazing alloys are pre 
placed in the form of thin inserts, a little pressure on the 
joint while heating forces out excess alloy and leaves a 
film that takes care of irregularities in joint surfaces. 


Induction Unit Set Up for Silver Brazing 
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We have found that it is an absolute necessity to have 
the surfaces of the joint clean and protected with flux. 
Grease, oxides, scale and dirt of any kind must be re- 
moved, and extra care taken m this regard will eliminate 
many of the causes of defective joints. Mechanical and 
chemical cleaning can be used either together or individu- 
ally as required to produce cleanliness. 

The temperatures required for the use of silver braz- 
ing alloys will cause the oxidation of the surfaces of 
both the silver and metals being joined and provision 
should be made for preventing this oxidation as far as 
possible and for the removal of any oxides which may 
form. To do an effective job, a brazing flux should be 
entirely fluid and active at a temperature below the 
flowpoints of the brazing alloys with which it is used. 
A fluoride type of paste flux beginning to fuse at 800° F. 
should start dissolving oxidés immediately. At 1100° F., 
it should be a thin colorless active fluid dissolving all 
refractory oxides including the chrome oxides rapidly 
and thoroughly. The use of a flux as a temperature 
indicator is strongly recommended, particularly where 
it is difficult for the operator to determine when the 
metal parts have reached the temperature of approxi- 
mately 1200° F. as in the oxygen acetylene torch appli- 
cations. 

Where study and consideration are given to the jigging 
of the parts to be silver brazed, uniformity of results can 
be expected. Particularly is this true where production 
is a prime consideration. As often is the case where fur- 
naces are used or where a number of parts are to be brazed 
simultaneously, the jigging of all parts to be brazed is 
performed by operators trained for this job and then 
turned over to the operators who handle the heating of the 
metal. Jigging by spot-welding, staking and riveting 
are the three most commonly used methods in furnace 
and dip brazing. In torch and induction brazing, use of a 
suitable jig with properly set holddown clamps is made 
most frequently. 

The heating method will be predicated on several fac- 
tors: the type of work, volume of products and the 
availability of equipment at hand. Since most shops 
have the oxyacetylene torch equipment, it is natural 
that in venturing into the new field of silver brazing, the 
equipment at hand be used. As confidence in results is 
established, and if the work warrants speed im production, 
other methods of bringing metal to temperatures of 
approximately 1200° F. are investigated. 

Furnaces heated by oil, gas or electricity using either 
the batch principle or conveyors are conductive to rapid 
production of small parts in large volume. Parts to be 
brazed are fluxed and silver alloy preplaced before going 
into the furnace. Temperature of the furnace should be 
in excess of the flow point of the alloy for fast heating. 

Incandescent carbon heating lends itself to the silver 
brazing of small parts. The part to be brazed is placed 
between the electrodes and there held in position by 
pressure. Insulated electrical parts can be joimed in 
this manner without fear of damage to insulation. Hand 
feeding of the silver alloy or preplacing of same depends 
upon the job. 

Resistance brazing responds to the ingenuity and 
equipment available to production management. Those 
who have used this method of heating parts to be silver 
brazed have found an answer to heavy production on 
types of work where it is practical to preplace the alloy. 

Dip brazing is the employment of the metal bath or 
the chemical bath. The metal bath requires that parts 
be held in brazing position and dipped into a molten 
bath of brazing alloy. Brazing of this kind is used 
mostly to join comparatively small work. Crucibles for 
holding .the molten alloy may be heated by gas, oil or 
electricity. 


The chemical bath also offers the advantage 
heating and as does the metal bath, provides | 
from the oxidizing effect of the atmosphere. 
mixtures used are heated in a suitable furnac. 
must be supported in jigs and the brazing alloy p; 
Brazing temperatures are easily controlled. 
of the salt bath depends upon the size and wei; 
work. Baths should be large enough to show ; 
ciable temperature drop when the parts are imp 

The use of induction heating in silver brazi) 
most modern and satisfactory method from th: 
manufacture viewpoint. Induction heating as 
implies is produced by inducing a high frequen 
in the part or parts to be heated from a wat. 
copper or brass coil. Current for the coil ca 
plied either by motor generator, spark gap or 
tube oscillating equipment. The frequency rai froy 
around 10,000 to 450,000 cycles per second 
advantages in using induction type heating units 
that, normally, very simple jigging for holding parts ; 
needed, and tooling, in the form of copper coils for th 
heating unit, is imexpensive and requires a very short 
time for manufacture and installation. Productioy 
rates, for ‘‘batch lots’’ as commonly set up 1m aircraft 
manufacture, are very rapid. Changeovers in produ 
tion from one part or assembly to another requir: 
very few minutes. Control of volume and location oj 
heat is positive and variable. Once the time settings ar 
properly set, it is possible for even the most inexperie1 
labor to operate the unit without variation. 


Primary disadvantages in the use of induction unit 
are initial high costs. However, where a lare lum 
of variable types of heat treating and silver brazing 
semblies is required, use of induction heating will | 
found to be economical and versatile, overcoming th 
drawback of high initial cost and paying the cost 
very short time. 

Cost of silver brazing by any of the above methods h 
purposely been avoided. However, a few compariso 
of cost using silver alloys rather than other methods 
manufacture indicate that, although the initial cost « 
silver alloy is high in comparison with other materials 
there is an appreciable saving both in assembly 
the aligning preceding brazing. Furthermore, th 
that skilled operators are not required makes the cost 
of silver alloys as a manufacturing material in the 
pleted assembly almost negligible. This cost alway 
varies according to the clearances allowed in thi 
but extremely small amounts of silver alloys are alway: 
used in comparison with the older manufacturing 
ods. For example, one assembly, a retractable la 
gear, formerly using 6 oz. of weld electrodes has be 
converted to silver brazing and requires but 
silver alloy. 


le 


Weight reduction, while maintaining high strengt! 
factors, is unfolding a new field to low temperature si! 
brazing. Castings with complicated machine ope! 
are being surveyed for replacement with silver br 
parts. As often is the case, metal and stamp: 
be joined with silver, reducing and frequently elin 
machining operations. 

The armed forces have again informed ind 
their requirements. Many of our skilled opera! 
in aircraft manufacturing will be called. |! 
greater production schedules will be required. sUv« 
brazing can be of great assistance in overcorilg 
new production bottleneck. It is now very nt 
that the uses of silver alloys in producing lighter, strong" 
better appearing assemblies, requiring less time, are © 
the threshold of very rapid expansion in aircralt manu 
facture in the near future. 
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Spot-Welding Machines for Heavy 
Gages of Ferrous and Nonferrous 


Metals 


By Mario Sciaky 


AQ OST applications of resistance welding seem to 
\ be found in assemblies made of 12- to 26- 
| gage clean mild steel. In this group can be 

luded the fabricating and assembling of automobile 
lies, ventilating systems and home appliances; and 
en most of the manufacturing of railroad passenger 
is. Most aluminum parts welded in airplane con 
truction, on the other hand, rarely exceed 0.080 in 
wt, 90°), of the welds are made on thicknesses not 
eeding 0.064 in. This also is generally true in the 
ling of other alloys, such as brass, Monel, Inconel, 


Many types of welders have been developed for the 

lding of both ferrous and nonferrous alloys on the 
knesses from the foot-operated welder to the mul 

ple head machine incorporating 60 to 100 electrodes. 
rder to weld materials exceeding 12-gage, however, 
ny factors which affect the design of the welding 
hine had to be taken into consideration. 


Design of Resistance-Welding Machines as Affected 
by the Welding of Heavy Gages of Steel and 
Aluminum Sheets 


One of the factors which leads to the necessity for 
ially designed welding machines for use on heavy 
ge lerrous alloys is in the nature of the surface of the 
terials involved. Thin gages of steel can be perfectly 
tamped when cold, the surface remaining clean. The 
vy scale formed during the hot pressing operation of 
y gages affects the welding conditions. The use of 
Iding in heavy gages also includes structural sections 
has L, U, T, I, beams, etc. These sections are com- 
nly hot rolled and covered with heavy rust and scale. 
(he power demand increases with the thicknesses to 
welded due to the diameter of the weld, which in 
Nn proportion to the material. It be said 
the volume of the weld is the actual factor which 
ses an increase of the power demand, approximately 
proportion to the cube of the thickness. 
When we Iding steel, however, the instantaneous power 
ind is reduced to a certain extent because of the 
iger welding time used. In the case of aluminum and 
pper alloys, the welding time ‘must remain short, the 
wer demand is surprisingly increased, necessitating 
the case of stored energy exceptionally heavy machines 
ipparently moderate thicknesses. As an example, 
weight of a stored energy machine capable of welding 
in. plus */\¢in. aluminum reaches the very impressive 
ue Of 56,000 Ib. 


can 


a | at the Twenty-Fifth Annual Meeting, A.W.S., Cleveland 
ct to 19, 1944 
ros., Chicago, 
: 


Che magnetic properties of steel also affect greatly 
the power demand and the power factor of the welding 
machine. Consequently, when a quarter inch thick sheet 
is inserted betweén the arms of the welder, the inductance 
of the secondary circuit is drastically changed. The 
machine settings, therefore, must vary according to the 
amount of metal introduced between the arms. 

The electrode pressure also has a complex function 
in the welding of heavy gages of both steel and alumi- 
num. This is due to the surface c men 
tioned above, and in many cases to the spring effect re 
sulting from poor fitting. 

Moreover, many of the problems result from special 
cooling of secondary circuits from the type and contour 
of the electrode tips, from the heavy weight of the as- 
sembli Ss, 

We will endeavor in this paper to outline the solu- 
tions adopted in designing welding machines which take 
into account these different conditions 


miditions, as 


etc, 


Welding of Scaly Steel with Conventional Machines 

As mentioned above, scale and rust on heavy steel 
plate and structural sections create high contact resist 
ance between sheet and electrode and between sheets 
This condition restricts the number of contact points 
allowed for the passage of the welding current and in 
certain cases wholly prevents any current from flowing in 
the secondary circuit due to insufficient electromotive 
force to break through the scale. 

The high current density on the contact poimts de 
velops local metal ignition, with subsequent projections 
of burned material. The excessive temperature result 
ing between electrodes and material on the mentioned 
points creates heavy pickup with rapid deterioration of 
the electrodes. Lhe projections of metal, on the other 
hand, which originate from the contact surface between 
the sheets, create cavities in the welded nugget which 
reduce the quality of the produced spot weld. All these 
conditions have encouraged sand blasting uckling 
previous to welding, but have also limited the « 
use of spot welding in the field of application 


md 1 

I 


tensive 


Variable Pressure Cycle 


Che electric resistance of the contact between electrode 
and sheet and between sheets can be represented roughly 
by 
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where A is the constant characterizing the surface con- 
dition, p is a specific resistance of the material, P is the 
force applied by the electrodes and S is the contact sur- 
face area. 

This shows that an increase of P will result in a propor- 
tional reduction of K, due to an expansion in the number 
of contact points, and a better chance for the current to 
flow through the joint. It was found, however, that in 
order to prevent local burning of the material, it was 
necessary to substantially reduce the current in order to 
limit the temperature rising at the contact points. The 
value of the temperature reached in this condition at 
these points is sufficient to burn the oxide only; thus 
decreasing rapidly the resistance of the contact points 
and making possible the passage of a much higher cur 
rent necessary for the welding operation. If the welding 
procedure is interrupted at this point, a simple examina 
tion of the surfaces would show the disappearance of 
the oxide scale and a perfectly clean surface ready for 
welding on any standard welding machine. 

The welding sequence that follows this first operation 
is identical to that of any standard machine, the pres- 
sure being reduced to a standard value and the current 
raised to a sufficient intensity for the welding operation 

Another necessity of having an unusually high pres 
sure during this ‘squeeze time’’ lies in the desirability of 
having a good fit between parts before starting the cur 
rent. As mentioned in the first part of this paper, the 
parts have a tendency to spring back due to their nat 
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A HIGH PRESSURE 

HIGH ELECTROMOTIVE FORCE 
6 HIGH PRES SURE 

LOW CURRENT 
C HIGH PRESSURE 

HIGH CURRENT 


0. LOW PRESSURE 
HIGH CURRENT 


HIGH PRESSURE 
HIGH CURRENT 

F HIGH PRESSURE 
NO CURRENT 


Fig. 1 


ural rigidity, and normal welding pressure would not be 
sufficient for a good contact. 

In some cases, as mentioned above, the contact re- 
sistance is sufficiently high to prevent the start of the 
preheat current due to the lack of adequate electro- 
motive force. An automatic system is incorporated in 
the machine which provides a higher voltage between 
the tips at the beginning of the passage of the current. 
Provisions are made to drop this voltage to the preheat 
value as soon as the current is established. 

During the welding period, the nugget formed by the 
molten metal, due to its expansion, is of larger volume 
than the original metal. The nugget thus has a tendency 
to force back the walls surrounding it. If the electrodes 
exert an excessive force, the nugget will be able only to 
push the lateral side of the walls, causing sheet separa- 
tion. It is therefore advantageous to let the nugget 
expand in a vertical direction by allowing the electrodes 
to “give up’’ elastically under the effect of the metal 
expansion. 

Before the current is interrupted, however, an increase 
of the welding pressure causes the upper and lower walls 
to follow up the shrinkage of the nugget, preventing in- 
ternal coarse structure and cracks. In fact, while the 
crystals are forming during the cooling period, the 
shrinkage of the nugget to its original volume tends to 
separate the molten metal from the solid, thus tending to 
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create cracks and internal stresses. An ineré 

trode pressure will push back the upper and | 
surrounding the nugget, causing them to 

shrinkage. 

The variable pressure cycle, as described ab 

be condensed as follows: 

High pressure-high electromotive force for breal 
of excessive resistance, allowing initiation 
current; 

High pressure-low current for a full burning 
oxide, conservation of the electrodes, pré 
cavities; 

fiigh pressure-high current for fitting of mater 

High current-low pressure for high eflicien 
welding current, prevention of sheet separ 

ITigh current-high pressure for quick follov 
prevention of coarse structure and inter! 

lligh pressure-no current for forging period (Fig 

This same sequence is applied to the welding 
num gages ranging from 0.032 to 0.187 
however, the surface condition needs to be cor 


etching previous to spot welding, since the preli 


method outlined above does not show satisfactory 1 


on aluminum. Preheat and variable pressure 


tained; break-through electromotive force is not ! 


Three-Phase Welding Machines 


As we have outlined above, the power drawn trou 
line increases very rapidly with the thickness oi 
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PriMARY CURRENT Go va. 3 ii] plished on 50- or 60- cycle machines because of this skin 
vowTs Qc Bid Ames Max 


effect. It 1s not possible, therefore, to reduce the power 
| 


; demand (kw.) of the machine below a value which is de- 


} termined by the frequency of the applied voltage 
i] A conventional single-phase alternating-current weld 
ing machine has, therefore, three distinct limitations 


|. It causes unbalanced power distribution on three- 
36500 Amps Max. phase systems. 
, SECONDARY CURRENT 22000 2m.s 2. It causes a very high kva. demand at exceedingly 
mM low power factors. 
3. It causes a high power demand (kw.) from the 
power system. 


Phese limitations naturally constitute a serious problem 


Time Hea / CNCLE to both the users of welding machines and to the power 
vu \e"r supply companies. It is frequently necessary tor weld 
| OM 


Fig. 4 


material to be welded. The use of single-phase machines 
‘- r the welding of heavy gages unbalances a three-phase 
ne and since most industrial installations have a three 
hase power system, these machines cause a serious dis- 
turbance to the power supply. These constitute a heavy 
tive load to the power system due to a high induct 
nce of the secondary welding circuit, the inductance 
eing determined by the throat depth of the machine and 
y the distance between the arms. 
Since this reactance 1s much larger than the secondary 
sistance, it determines the impedance and the power 
tor of the welding machine, hence these machines 
perate at very low power factors (for large machines, 
less than 30°,) and draw very highly reactive currents 
m the supply system. 
For welding machines operating at frequencies of 50 
rT. to 60 cycles, the conductivity of the secondary circuit 
- s limited by the skin effect in the conductor. It is a well 
nown fact that in alternating current circuits most of 
aac the current flows on the surface of the conductor, the 
eae lepth of the current penetration decreasing with in 
reasing frequency. Because the values of welding 
urrent necessarily obtained may be very high, it 1s de- 
sirable to reduce the secondary resistance to the mint- 
num value, a factor which cannot be easily accom 


« 


| 


Fig. 6— Machine Type PMCO.2T-2, Operating on Three Phase 
This machine peration at Douglas Aircraft C Inc., El 
; ing machine users to build additional power installa 
y tions which, of course, makes the cost of ope ration ve ry 
¢ high. In fact, it is often impossible for machines built 
. for spot welding heavy Vv thicknesses of steel to be used 
2 since there may not be provision for adequate power 
3 supply It is desirable, therefore, that a welding sys- 
7 tem be devised which would operate in such a way 
— that 
it will constitute a three-phase balanced load; 
: h) it will operate at near unity power factor 
c) it will decrease the kva. demand 
| By using such a system, it will be possible to 
ig. SMachine Type PMCO.5S-1, Capable of Welding Two a) reduce the cost and equipment of the power 1n- 
Thicknesses of */;. Alclad 24 ST stallation: 
1 to be the bh) reduce the cost of operation of the welding ma- 
elder of a r built. chines 
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Fig. 7—-Machine Type PMA 490 Designed to Be Suspended 
from Crane, and Can Be Tilted on Different Planes 


apable of welding up to '/, in. plus '/, in. rusty, scaly stee 
The contr ire separate j e mounted either on the crane 
ron the w 


Principle of Operation 


If a d.c. voltage is applied across the primary wind 
ing of a single-phase, transformer, the resulting current 
flow will create, in the iron core, a magnetic field of 
increasing value up to the point of saturation. This field 
variation will induce an electromotive force and the subse- 
quent current in the secondary ciretit will increase in 
value along a curve, the shape of which is governed by 
the parameters of the secondary circuit. At the instant 
when the secondary current reaches its maximum value, 
the ratio of ‘primary to secondary current is the 


STEEL ALUMINUM 
THICKNESS|SHEAR | THICKNESS] SHEAR 
Yaw | O8tn | 18008 
“ " 
q 
187» 6500: 


t=THICKNESS OF MAT’L. 
83000") s=mIN.SPAGING. 


OF SLUG. 


same as the turn ratio of the transforme; 
ings. If the primary circuit is interrupted, the « 
current will decay and reach the zero yal), 
idly. This rise and decay of current constity 
impulse. For the next impulse a reversed polarit 
d.-c. source is applied to the primary of the weldiny tra) 
former, so that the primary and secondary current yy 
rise along the same curves and reach the sa; . 
nitudes as before, but will be in the opposite di; 
This reversed polarity is necessary to overcony 
fect of the residual magnetism remaining in the iron cor, 
from the first impulse. Two such impulses constitys, 
one current cycle (see Fig. 2). When this process j 
repeated a large number of times, a form of alte; 


Fig. 9—Machine Type PMC3, for Operation from Crane 


inis machine was Dullt in france ana wa 
n ovakia. Capable of welding '/, in. 5 
il Can be tilted on three plane i 
ture the machine is in the proce f spot wel 


teel beam. 


current is generated in the secondary circuit and ts us 
OF WELD. as a wee magnitude of the 
0 T current 1mpulse obtamed alter any given time titer 
0 is directly” proportional to the voltage applied to th 
. primary of the welding transformer. This 1s m 
oO ! ALUMINUM “21445 plished by means of a tap switch on the rectifier (rans 
i D= 4t D= 2t+le former, and often combined with a phase shift 
S=l2t applied to the control tubes in the rectifier. 
E= 6t E= 5t The duration of each impulse and the time interval 
Ls L= 2E between impulses are controlled by the sele 
proper sequencing timers turning the current 
Fig. 8 on and off. 
THE WELDING JOURNAL JUNE 
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Method of Operation (Fig. 3) 


rhe direct-current power supply used for this type 
machine is an ignitron tube rectifier, which may 
«her be separate or built into the machine as an extra 
hinet on the left-hand side. The latter system is 
referable because so much of the control circuit is 
egral with the rectifier. It is possible to operate 
machine at any desired voltage providing the weld 
transformer is designed accordingly. This trans 


rmer is of the standard single-phase type, but has its 
winding center tapped. 

fhe negative side of the rectifier or the center point 
he star connected rectifier transformer secondary is 
nnected to the cathode of two reversing ignitron tubes 
rhe anode of one of these ignitrons is connected to one 
ide of the. welding transformer primary; the other 
ne being connected to the opposite side. The center 
» of this transformer is connected to the positiy e side 
the rectifier or to the cathodes of the rectifier ignitrons 
fhe sequence 1s arranged in such a manner that voltage 
mpulses from the rectifier cause current to flow alter 
tely first through one ignitron to one side of the 
rimary of the welding transformer returning through 
center tap, then through the other ignitron to the 
ther side of the welding transformer primary (see Fig 


| 
A = 
ff 
— 


Fig. 10-—-Steel Construction Composed of Spot-Welded, Pre- 
fabricated Parts, Assembled by Rivets on the Field 


[his causes a reversal of direction of the applied 
rimary voltage and the resulting secondary current 
without actually changing the polarity of the rectifier 
utpu Che initiation and interruption of the current 
upulses from the rectifier are accomphshed either by 


losing and opening the igniter circuits by means of a 
mechanical relay, or by means of grid-controlled thyra 
tron tubes. Although the sequence can be either fully 
electro ic or composed of a system of electromagnetic 
relays, most of the latest model machines have been 


lectronic 
it will be noted that the rise to the peak of the sec 
dary current in this type of machine is much slower 


Nan that obtained in the single phase »O0- or O0-evel 


Fig. 11—-Spot-Welded Assembly Composed of *,; In. plus 
In. Rusty and Scaly Steel 


unbalancing of the phases. It has been found that the 
power factor per phase for this type of machine runs very 
close to Soo, as against 25 or 30°, tor single-phase 
welders. Because of the comparatively slow rise to the 
peak of the welding current in this new system, the prob 
lem of obtaining satisfactory welds, particularly on steel, 
becomes less critical The sudden rise to the peak in 
one-fourth of a cycle for single-phase machines causes 
most of the current to flow through the periphery of the 
welding electrodes, which in turn causes intense local 
heating, possible spitting, and electrode pickup. The 


mit. This naturally reduces the skin effect consider Fig. 12 -Steel Crane of 6 Tons Carrying Capacity and 50-Fi 
bly effectively causes a higher conductivity of the Span . 

ry circuit, thereby lowering the kw. demand 

an equal amount of current 1s drawn from all 

Ur es of the power supply, there is practically no bilit W sht 
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Fig. 13—Hot-Rolled Scaly and Rusty Low-Carbon Steel. 
3/\¢-In. Angle Iron, '/,-In, Plate 


new system with its slow rise automatically tends to 
eliminate this difficulty. 

When welding steel, particularly in the heavy thick 
ness, it is usual practice to employ a large number of 
impulses. Part of this total weld time may be at a low 
voltage output from the rectifier so that’the impulse 
peak in the secondary circuit is below that required for 
welding, and is classified as a preheat. This ‘is then 
followed with a high voltage output giving a welding 
current which may again be followed with another lower 
voltage, causing an annealing current. 

Another method of welding, particularly when this 
new type machine is applied to seam welding, is to use 
one impulse per weld. This requires, in general, higher 
pressures and automatically is limited to use on thinner 
materials and aluminum alloys. For the latter case, it 
has been found necessary to use only one impulse, but 
to vary the voltage during the impulse to obtain preheat 
and tail current. 
accurate electronic control as, for example, one impulse 
may consist of 0.04 sec. at low voltage, 0.05 sec. at high 
voltage, followed by 0.04 sec. at lower voltage. Ma 
chines operating under this principle are mainly applied 
to the welding of ferrous metals, stored energy usually 
being applied for the welding of aluminum alloys. 


Stored Energy Welding Machines for Heavy Gages 
of Aluminunf 


machines capable of welding up to * ys in. plus */y. im 


Fig. 140.375 In. + 0.375 In. Clean Mild Steel 


Of course, this requires extremely 


An appreciable number of magnetic stored energy 
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aluminum have been in operation for over thre: 
various plants throughout this country. The s 
current obtained by this method can reach valy, 
ing up to 130,000 amp., but their duration do. 
exceed 4 to 5 cycles. The shape of this welding w, 
lends itself readily to the welding of aluminy , 
since longer welding times are required for weldin; 
some method as that explained above had to bx 
One of the greatest difficulties in obtaining t) 
shape of wave for welding aluminum lies in th 
velopment of long enough times and not too rapid ¢ 
of the welding current. The amount of iron and 


Stes 


the number of windings of the primary and s ndar 
had to be carefully calculated for this purpose (see Fj, 


Welding Machines for Heavy Gages of Stee! 
(Fig. 6) 


The welding of heavy gages of steel which can . 
be handled is done on pedestal machines, as in th 
of any standard spot welder. The weight of the part: 
however, limits this method of welding, inasmuch as 
increases very fast due to the thickness involved. Port 
able guns are impractical due to the size of cables that 
would be required and the losses that would con 
quently occur. The machines that seem the most « 


Fig. 15-—0.187-In. + 0.187-In. Alclad 24ST 


nomical and practical resemble heavy pneumatic rivet! 
yokes, and have the transformer mounted directly 
the arms, as for a pedestal-type welding machin 

The suspension 1s designed to allow positioning 
vertical and horizontal planes with all the interim 
settings. The machine is suspended from an overhea 
crane with the controls either mounted directly on th 
crane or on the wall (see Figs. 7 and 9). 

In certain cases, the machines can rest on the floor 
are mounted on trunions to permit a good 
of the electrodes when the parts are tightly held 
jigs. 

All these machines incorporate variable  pressut 
preheat, welding, and postheat currents; and 3 
control. 


Spot Welds 


The shear values, spacing, diameter of spot, &t 
tabulated on this paper have been determined main!) 


experimentally. From the values found, simple !0" 
mulas can be deducted (see Fig. 8). 
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The Use of Spot Welding as Compared to Arc 
Welding 


welding of heavy gages does not appear, at 
érst glance, likely to present much competition to arc 


fhe initial investment for are welding is obviously 
\re welding lends itself to a great variety of 
:pplications; above all, when the parts are of intricate 
i iid very large in size, as in shipbuilding. The 
technique of are welding 1s, on the other hand, widely 
known and since many applications have already been 
found for its use, it is sometimes difficult to introduce the 
sew method of assembly described in this paper. Are 
welding very seldom requires flanges and therefore makes 
+ possible to obtain lighter parts having the desired 
strength 

Applications for spot-welded parts become very bene 
cial, however, in the case of mass production of parts 
i simple shape when the construction requires flanges 
nd overlapping surfaces. Spot-welded parts would 
be prefabricated in a shop and assembled in the field, 
either by rivets or by are welding. This would be the 
ise of special I-beams, structural elements for build- 


ings, heavy stampings used in truck constructions, etc 
see Figs. 10 and 11) 

Spot welding has been most mass 
production method and this should remain true also for 
the we Iding of heavy 


successful as a 


gages. It is quite difficult with 
rhe 


accessible, 


this method of welding to use intricate electrodes 
parts must be of simple shape and 
since the pressures used will 
trode deflection (see Fig. 12) 

The use of heavy gages of aluminum has found a limit 
to a certain extent in the aircraft industry, due to re 
strictions in Army and Navy specifications. We pre 
sume that when aluminum is used for other purposes 
than aircraft construction in peacetime, the welding ot 
heavy gages will find a natural field for new develop 
ments. (See Figs. 13, 14 and 15) 

Che field of application of heavy gages of steel and 
aluminum will certainly undergo numerous tests dur 
ing the period of reconversion. Methods and machines 
exist and great efforts have been exerted to make them 
practical, flexible, and of economical applic ition Some 
machines are already in use and have brought success 

It is our belief that a very wide this 
will follow, as has been the case for the light gages ot 
steel and aluminum 


easily 


not allow excessive elec 


use of process 


Welding Railroad Structures 


By T. H. Gardner 


\ the past 12 yr. or more, there has been considerable 
use of welding in the strengthening, or reinforce 
ment, of bridge structures. This use has provided 
ior the economical replacement of lost metal due to cor 
rosion, or the placing of additional metal to increase the 
apacity of structures. Even though a structure is re- 
conditioned with the live load stresses removed, some 
| the original members may have initial dead load 
stresses at the time that the new details are applied. 
This condition of unequal stress distribution in cross sec 
tion of members may be intensified by unequal stresses 
setupin various components due to thermal changes duc 
to heat from welding. 
rhe accepted proper procedure of the welding may 
have to be deviated from in order to secure proper fusion 
ind penetration of the parent metals of different charac 
teristics. The original metal may have become pitted or 
reduced in section at the edges to the extent that it may 
b€ necessary to flame cut, or otherwise prepare the edges 
to properly receive the welding and secure a sound weld. 
Riveted connections which are inadequate may have to 
be supplemented by welding which may have to be ample 
to carry the entire stresses imposed. The conditions met 
in the reinforcement of structures may be far from ideal 
ind usually are much more difficult than those met im 
the design, detailing, fabrication and erection of new 
welded bridge structures. In the use of welding for new 
‘tructures the proper material can be specified. The se 
‘ection of the shapes and plates, the preparation of the 
netal, assembly, fitting up, clamping, bolting and proper 
Welding procedures can be used. The design and details 
cag be made to more readily avoid secondary stresses. 
* Presented at the 1 wenty-Fifth Annual 
16 to 19, 1944 


c Process 
“tructural Engineer, Florida East Coast Railway Co., St. Augustine, Fla 


Meeting, A.W.S., Cleveland 
In this paper the welding referred to is by 


Continuous Frame Steel, All Welded 


Continuous Frame Steel Shed, All Welded, Miami 
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In cases connections may be greatly reduced im size, or 
even eliminated. 

The Florida East Coast Railway has for the past |4 yr 
reinforced several bridge and building structures by 
welding. Their experience in the use of this relatively 
new method indicated that the work was generally more 
easily performed, was more economical and that traffic 
could, in general, be more readily taken care of during 
construction than could be done in riveted work. 

Our gradual conservative and economical use of weld 
ing in the strengthening of bridges, turntables and the 
alteration of structures, called our attention to the greater 
ease and feasibility we would probably encounter in 
building new. all-welded structures, as compared with 
reinforcing riveted structures by welding. 

The Florida East Coast Railway has constructed the 
following all-welded railway bridge structures for its 
main line used in Florida: 


1933—50-ft. rolled beam span,* single track, Pacet 
Channel Viaduct, Key West Extension. 


1935-—Double-track bascule span, 50-ft., horizontal 
opening, Jupiter, Fla. 
* This span since incorporated in highway structure after Railway aban 


doned the Key West Extension 


All-Steel Welded Steel Back Wall, Stuart Bridge. Fabricated 
in Shop and Erected in One Piece. Lined with Wrought 
Iron Plates 


All-Steel, All-Welded Double-Track Trestle, 250 Ft. Long, Built 1941, St. Augustine 
Under Construction When Photographed 


1937-—Simgle-track, all-steel, open-deck  trest! 
proaches to existing bascule span, 1200 ft 
Stuart, Fla. 

1941--Double-track, all-steel, open-deck trest] 
ft. long. 


Qur standard trestle construction for the past 


has been a one-ply 12-in. wide flange beam with stiffe 


and end connection plates welded. 

We have also used a fabricated steel cap, using 
tee section from a 24-in. I-beam split welded on 
channel laid flat with flanges turned down 

In all our welded work used, its use has repla: 


eted work primarily because it developed to incur less 


tial cost. In welding construction we have usuall) 
up the joints between abutting surfaces, to a\ 


serious effect of progressive corrosion getting in betwe 


surfaces. 


During the past 11 yr. more than 97% of the tom 


of new bridge construction has been done by are wel 


and less than 3°, by riveting. 
in reinforcement of structures 


The same ratio 


Double-Track Bascule Span, Jupiter, Fla., 1935 
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Efficiency and Production Control of Training 


Personnel for Manual Arc Welding 


By J. B. Arthur* and M. H. MacKusick* 


RAINING new personnel in are welding is an 
important and a vital part of the production of all 
welded ships. 
fous at Calship, training for welding work is a produc- 
n job no different from that of any other production 


rocess. That is, we start out with raw material, process 


inspect and turn out the product. 


[his production process is necessarily large scale in 
pe in order to handle the personnel requirements of the 


Naturally in any large-scale production process, the 


system of processing the raw material is governed by the 


lowing factors (all related to the economics of time, 
inces, etc.) : 
Quality of raw material as received. 
Use of the processed product: 
a) Consumption. 
b) Inspection standards 
lime for processing. 
Equipment, materials, personnel, etc., used to 
convert raw material to end product. 


such large-scale production it is necessary to decide 
n the method of process, with all details worked out, 


Therefore the time used in actual “burning” of electrodes 
and intelligent instruction is a possible source of measure- 
ment of production quantity, quality and efficiency. 

We have devised a system of measuring “arc time’’ by 
use of consumed electrode count. This could have been 
done by use of “arc time’’ meters; however, by use of an 
electrode count we also licked the problem of housekeep- 
ing, full consumption of electrodes, full use of available 
man-hours in the rod distribution department, and inct- 
dentally eliminated the added equipment expense (in 
staliation and maintenance of ‘‘arc time’ meters) 

Electrode distribution cans were made up as shown 1n 
Fig. | hese cans are all numbered and each student 1s 
assigned a specific can. Cans are also colored according 
to a shift code, thus facilitating the work of electrode 
distribution clerks in issuing electrodes to students. 

Initially each student is issued 100 electrodes. Stubs 
are deposited into the can and the can is then returned to 
the rod room at the end of the shift or sooner if necessary. 
Stubs are counted and the count is entered on the form 
shown in Fig. 2. 


The are time is calculated from the following equation: 


Are time (min.) number of stubs * standard burn-off 


= 


hatwe i order to obtain maximum production capacity. In rate a 
fhe training ol welders the method of processing is de- (Burn-off rate is expressed in minutes required to burn 0 
te pendent upon the following factors: off 12 in. of a 14-in. electrode. 
wel Minimum production requirements for student Extensive checks were made and the figures shown 
welders after leaving ‘‘formal”’ training below are average and accurate for machine settings used 
2. Money allocated to “formal” training of operators, ™ training. These rates are for A.W.S. Class ES0L0 
Operator qualification requirements. electrodes. 
[he tdeal method of processing is that one which : 
Would, in minimum time, turn out as a product, mechan — 
xs who would be able to do normal production work — Electrode, In Minutes Required (2-In. Stub Loss 
turther training. Practically this 1s never lmin. se i.e., burn-off in, per min.) 
ched, since time and money torce a compromise. 1 min. 20 sec. (1.e., burn-off ’ in. per min.) 
purpose of this paper is not to present the method 1 min. 24 sec. (1.e., burn-of S' yin, per mun.) 


traning or the qualifications of personnel so trained, 
rather to present a system of efficiency and produc 


n control for the training process regardless of method 


lo illustrate: Fifty */y-1n. stubs (2-in. average length) 
rend point. were returned 
norder to know if a process is working efficiently, and S4 
der to know the status of each unit in a production Are time (min DO &X 70 min 


W line, it is necessary to have a method of quantity and oe 
ihity control as well as a method of determining quickly 
hd with a minimum of effort the operating efliciency of 
sonnel and equipment used in the work. All such 


net 7 . . 
MOS are, in turn, used to improve quantity, quality 
hd efficiency. 


rhis are time ts transferred to the card shown 1n Fig. 3. 

lhe card shown in Fig. 3 ts filled out further from time 
cards and test records. 
made as follows 


= 


Calculations for efficiency are 


are time (min 
Ethciency x 100 
training time (min 


‘resented below is the method of such controls, the 
-a the method and the results obtained by its use. 
35 ‘ person learns to are weld by translation of a visual 


iinto a manual action, i.e., by manual manipulation 


Thus, assuming a “-hr. shift and full training with 50 
e-in. stubs returned, the per cent efficiency would be as 


ain results are obtained which can be seen. There follows 
© probably in all cases several manual manipulations S4 
1h might be used to give identical visual results. WX oo 
ngineer and Welding Engineer, respectively, California Ship Efficiency Oo HO or approximan ly 
oration, Wilmington, Calif ‘eles 
JUNE 
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All cards are kept up daily by one clerk for all shifts 
and all students. From this card monthly averages are 
established to give the following figures for comparison of 
instructors, shifts and students, and also to gage improve- 
ment or make changes in the training process. 

1. Average % operating efficiency: 


(a) by instructors. 
(b) by shift. 
: (c) over all. 
2. Average are hours required to pass qualification 
tests. 
4. Training time vs. arc hours vs. tests passed. 


All students are compared daily with the standards 
set up as above. Any variations from the standards are 
i analyzed and if below average, the student is checked by 
a the superintendent and the instructor. The following 
; possible check chart of variations and possible causes is 
ie then used to determine what is happening: 


1. High operating efficiency, average training time, 
but repeated failure of weld tests. 


| 
a 
bh 
> 


six 


Fig. <1 


Analysis: 
1. Poor instruction. 
2. Insufficient instruction. 
3. Repetition of an error in manipulation which 
has not been corrected. 


566 


+. Nervous student. 
5. Incompetent student. 
2. Low operating efficiency and repeated {ily 
weld tests. 
Analysis: 
1. Student ts lazy or low in intellige: 


2. Physical handicap of student. 


3. Lazy or incompetent instructor. — 
3. Average operating efficiency, but rep 
of weld tests. 
Analysis: 
l. Lazy or incompetent instructor. 


2. Nervous student. 


4. Insufficient training for specific student wh 
requires more than average attentior 
time. 


1. Low operating efficiency: other results good 
Analysis: 
1. Student should work harder. Ha 
2. Instructor should keep student g 
faster. 
5. High operating efficiency: 
Analysis: More than satisfactory. 


all results 


~ 


A complete analysis can thus be made to keep a clos 
control on all students and instructors. 

Results have been more than gratifying in the us 
this system. During the first two months’ operatior 


an over-all improvement in the effectiveness and attau 
ment of training objectives is estimated at about 30 
A research program is being pursued at the present 
time with a view to the determination of the follown 
using this control system: 
|. Fatigue factors in training. 
2. Over-all training pattern plotting the cours 
absorption of learning by students against aq (L_ 


hours and training time. 

3. Ideal training time. 

t. Process of training according to sequenc 
entation of units of training. 


Such data will be published when results are obtat 
and correlated for a reasonable period of time 

We wish to extend our appreciation to the followin 
for their efforts and full cooperation in the use and 
plication of this method of efficiency and producto 
control of training personnel for manual are welding Ig 


Geo. H. Davies, Supt. Weld Training. 

C. Hoffman, Asst. Supt. Weld Training. 
C. Brandvold, Asst. Supt. Weld Training. 
C. S. Kier, Supt. Electrode Distribution. 


e 
Name 
Ally 
RC HOURS | TRAINING TIME | PER CEND EPFICIENC! 
DATE HAS. DATE HRS.| DATE HRS. DATB HRS.) DATE DATE DATE 
| 
+ + + + + 
- + + + + + +——+ + 
Fig. 3 
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coaxials” 


each of them a wire supported in 


center of a flexible coppel tube the size of a lead pencil. 


Theory had convinced engineers of Bell Laboratories 
(a coaxial could carry many more tele panne talks than 
sized voice frequency telephone cable; that it could 
adequate ly a television program. E xpe rimental leneths 
; terminal apparatus was designed and tried out. 
fall sized trial was made with a system designed 


for Telephone and Television 


NEWARK 
} 
wh j 
A) NEW YORK | 
» > amplifiers here | 
| 
LW1il 
g (reorge Washington 
crossed here 
PRINCETON | 
Two thousand telephone taths 
(ha, \W | 
{) 
) 
pre PHILADELPHIA AN ERSEY S 
low 
| 
r 
| 
3 
oul (WEEN telephone offices in New York and Philadelphia for 480 conversations. It was successful; in one demon- 
ine ce stretched a strange sort of laboratory. Most of the way stration people talked over a 3800-mile circuit | ped back 
ani ft was underground; engineers made their measurements and forth. Now the cable is carrying some of the wartime 
duct metimes in manholes. lt Was a lead sheathed cable con- flow ot teley between the sc big 


Phi 


1940 were brought spot news pictures of 


1 political con- 
vention in Philadelphia to be broadcast Feith New York. 
Bell System contributions to television, which he 


s cable made television history also 


‘oan with 
1 to New York in 1927. have 


\\ he n peace re turns, a not able 


transmission from Washinetor 
been aid aside for Wal work. 
expansion ¢ coaxial circults is lanned d tor both telep 
and television in our Bell Syste m wi 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces of 


war and for continued improvements and economies in telephone service 
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(Continued from page 548) 
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1945), pp. 54, 56. 
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pp. 87-90. 

Electric Welding Machines. Improved Spot-Welding Control, 
H. J. Hague. Welding Engr., vol. 30, no. 2 (Feb. 1945), pp. 49 

Electric Welding, Power Supply. Arc Welders Are Coming on 
Farm Service Lines. Elec. World, vol. 123, no. 5 (Feb. 3, 1945 
pp. 80-81. 
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Welch and R. F. Wyer. Elec. Eng. vol. 64, no. 3 (Mar. 1945), 
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Eng., vol. 64, no. 3 (Mar. 1945), pp. 106-108. 
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Iron Age, vol. 155, no. 11 (Mar. 15, 1945), pp. 63-65. 

Industrial Trucks. Arc-Welded Power Trucks, C. E. Cochran. 
Welding Engr., vol. 30, no. 2 (Feb. 1945), pp. 46-48. 

Iron and Steel Plants. Welding and Cutting in Steel Plant 
Maintenance, S. D. Braumer. Iron & Steel Engr., vol. 22, no. 2 
(Feb. 1945), pp. 80-88. 

Jigs and Fixtures. Welding Light-Gage Steel, R. V. Anderson. 


War Years Totals over 18,000 Miles, C. M. Taylor.  Petroje, ‘| 
Engr., vol. 16, no. 6 (Mar. 1945), pp. 143, 146, 148, 151 — I 

Pipe Lines. Pressure Welding Overland Pipe Lines, ) p. 
Petroleum Engr., vol. 16, no. 6 (Mar. 1945), pp. 214, 2 


Pressure Vessels. Design of Class 1 Pressure Vesselc 5 
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10-41, 69 
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(Nov. 1944), pp. 123-128 
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Wadling. Inst. Welding—Trans., vol. 7, no. 3 (Nov. 1944) 
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26, 1945), pp. 94, 96, 99, 128, 130 

Shipbuilding. Welding Canada’s New Frigates, D soring 
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creased by Acetylene Flame Hardening, E. M. Sawyer. Roads & 
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Soldering Equipment. Miniature Electric Soldering ry 
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Solders. Tin-Free and Low-Tin Solders, C. A. Reichelderfer 
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Steel Heat Treatment. Oxy-Acetylene Heating and Flan 
Treating. Oxy-Acetylene Tips, vol. 24, no. 1 (Jan. 1945 
21-26 

Tubes, Welded Steel. Producing Gas Welded Tubing fror 
Pound Coils of Strip, J. N. Bohannon and F. Judelso st 
vol. 116, no. 9, 10, (Feb. 26, 1945), pp. 84-85, 102, 105, ‘Mar. 5 
pp. 124-125, 140, 142. 

Water Pipe Lines, Maintenance and Repair. Carrying Wate 
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(Mar. 1945), p. 23 

Welded Steel Structures. Welding In Steel Construction Worl n he 
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146, 148 lwo 
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Welding. Aim in Welding—One Quality—The Best, E. ! 
Inst. Welding—Trans. vol. 7, no. 3 (Nov. 1944), pp. 104 j 
Welding Hazards Some Safety Suggestions for Mir 
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Parts, E. J. Charlton. Mech. Eng., vol. 67, no. 2 (Feb. 1945), pp Welding—tTrans., vol. 8, no. 1 (Feb. 1945), pp. 3-8, 50 lanl 
109-118, 129; also Steel, vol. 116, no. 8 (Feb. 19, 1945), pp. 112 Welding. Symposium on Welding After War. Inst. \ , 
114, 116, 118, 160, 162-163 Trans., vol. 8, no. 1 (Feb. 1945), pp. 9-18 Lxpe 
Metal Cleaning Before Silver Brazing, J. Gauthier. Iron Age, Welding. System of Indicating Welding Requi f re 
vol 155, no. 12 (Mar. 22, 1945), pp. 56-58. ° Engineering Drawings, H. S. G. Gardner. Inst. Weld! ; 
Natural Gas Pipe Lines. Pressure-Welded Pipe Line, E. Sterrett vol. 8, no. 1 (Feb. 1945), pp. 38 47 Cle 
Welding Engr., vol. 30, no. 2 (Feb. 1945), pp. 37-39 Welding Shops, Floating. Self-Contained Welding Barge >av 
Non-Ferrous Metals. Am. Soc. Testing Matls.—Standards, Dock Congestion. Industry & Welding, vol. 17, no. 12 (D 44 pe ¢ 
pt. I, 1944, pp. 705-889, 1013-1017, 1028-1029, 1059-1066, 1444 pp. 84-87. eld; 
1768, 1850-1883. Welding, Spatter-Proof Compounds. Extending | ay 
Oxyacetylene Cutting. Special Cutting Set Up Aids War Pro- Spatter-Proofing Compounds, J. H. Gartner. Industry & Catal 
duction, H. R. Gettys. Industry & Welding, vol. 18, no. 1 (Jan vol. 17, no. 12 (Dec. 1944), pp. 88-89, 110 
1945), pp. 37-39. Welds, Stresses. Experiments on Effect of Residual St ~ 
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lets. Oxy-Acetylene Tips, vol. 24, no. 1 (Jan. 1945), pp. 9-13. and Its Influence on Tensile Strength, H. Zschokke and R. Mo! 
Oxyacetylene Welding. Low Temperature Welding in Steel tandon. Brown Boveri Rev., vol. 31, no. 6 (June 1944 
Plant Maintenance, R. D. Wasserman. Iron & Steel Engr., vol. 196; see also excerpts in Combustion, vol. 16, no. 9 (Mar 
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Petroleum Refineries, Fractionating units. Pilot Unit Segre- Welds, Testing. Determining Soundness of Welds in 4 . 
gates Hydrocarbons by Groups for Calculating Data Used in Construction, W. E. Crenshaw and D. E. Abbey. Petrol [ngt 2 
Tower Design. Nat. Petroleum News, vol. 37, no. 14 (Apr. 4, vol. 16, no. 6, (Mar. 1945), pp. 233-234, 236, 238 os ™~ 
1945) (Sec. 2) pp. R282, R284, R286. Wire, Copper. Destructive Effect of High Temperatu: old 
Pickling of Alclad D. T. D. 390°’and Duralumin B.S. S. 5L3 on Copper Wires, R. H. Bailey. Wire & Wire Products, vol ' 
Prior to Spot Welding, R. F. Tylecote and R. W. Pittaway. Inst. 3 (Mar. 1945), pp. 197-199 e< 
Welding—Trans., vol. 7, no. 3 (Nov. 1944), pp. 129-136 Zinc Alloys, Properties. Creep Strength. Developme’ 
Pipe Lines. Builds Novel Line-Up Clamp, O. C. Irvine. Petro- High Value Wrought Zinc Alloys, F. Pawlek and M. Ptene ‘ 
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Pipe Lines. Nation’s Welded Pipe Line Construction During 226-228, (Oct. 20,) pp. 248-250 Fly 
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ATTENTION— 
WELDING ENGINEERS! 


Now available—Third Edition 
Mallory Resistance Welding Data 


Book, a comprehensive text on 


¥ resistance weldi ng practices, Sent 
Ma \STENING two bolts to a bracket, with no protruding bolt heads, is gratis to resistance welding engi- 
- now done by electrical upse {ting in two simple oper: itions—us sing neers, when requested on com- 

' pany letterhead. Available to 


Mallory Resistance Welding Electrodes—at rates up to 300 assemblies students, libraries and schools at | 


n hour, as against 60 an hour by conventional methods. $2.50 per copy, postage paid. 


all 


lwo threaded bolts are inserted in a lower die made of a Mallory alloy 
d Fai wed with Elkonite*. A bracket, punched with square, countersunk holes, 
j s placed over the bolts and held in position by two locating pins. Upset- : . 
ng is performed by the upper electrode, also made of a Mallory alloy with aes 
in Elkonite face. Heated metal flows into the bracket holes and joins the \ ; 
. bolts securely, flush with the bracket’s surface. Then the completed ’ 

ssembly is ejected with an air operated stripper. 


Long production runs, with minimum down time for electrode dressing, are 
hieved with this set-up, because the Elkonite welding surfaces combine 
high mechanical hardness with suitable electrical and thermal conductivity. Pp, R. MALLORY & CO., Inc. 


Experienced Mallory engineers can help you to determine the techniques INDIANAPOLIS 6, INDIANA 


of resistance welding best suited to your production. They can aid you in 


electing electrodes of the correct alloy-—whether you need spot welding In the United Kingdom, Made 
ps or holders, seam welding wheels, or dies for flash, butt or projection gical Products, Ltd., London 


welding. Consult Mallory ody. Write for a free copy of the illustrated 
catalog on Mallory ‘le trode 


"Keg. U.S. Pat. Off. for refractory metal compositions. 
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AMERICAN WELDING 


ACTIVITIES BELATED EVENTS 


A 

4 Hans Nielsen Boetcher President—WeENDELL F. Hess, Head of 

OBITUARY Welding Laboratory, Rensselaer Poly. 

Edmund A. Doyle Boetcher, Assistant technic Institute, Troy, N. \ 

i Superintendent of Power Production Sta- 

Edmund A. Doyle, Consulting Engineet tions Department, Consolidated Gas Elec- Ist Vice-President—HAro pn O. Acct 

for The Linde Air Products Co., a Unit of tric Light and Power Company of Balti- Chief Engineer, Fabricated Steel Con, 
Union Carbide and Carbon Corp., and a more, died in that city on April 19, 1945, struction, Bethlehem Steel ( Beth. 


former President of the AMERICAN WELD- after a short illness. He was 47 years of 
ie ING Society, died suddenly at his home, age. 
Friday evening, May 4th. He was 64 A native of Hamburg, Germany, Mr 
vears old Boetcher received his formal education 
at the Technical University in Hannover. 
Prior to his coming to this country in 1924, 
he was with the Siemans Electric Works, 
Hamburg. Continuing in the field of en- 
gineering associated with the generation 
of electric power, he entered the employ 
of the Consolidated Gas Electric Light and 
Power Company in 1925. Engaged pri- 
marily with the design, construction and 


lehem, Pa 


2nd Vice-President—G. N. Siecer. Pre 
& Gen. Mgr., S-M-S Corp., 116; 
Harper Ave., Detroit, Mich 


Directors-at-large (to serve for 3 year 

CHARLES H. JENNINGS, Section Ener 
Welding Section, Westinghouse Py 
tric Corp., E. Pittsburgh, Pa 

A. B. Kinzer, Chief Metallurgist 
Carbide & Carbon Res. Lal Ir 
E. 42nd St., New York, N. \ 

C. M. UNDERWOOD, Manager, \\ 
Dept., Northern Ordnance ( M 
neapolis, Minn 

R. D. Tuomas, President, At ( 
101 N. Broad St., Philadel; 


operation of steam electric generating 
plants, Mr prominent in 
recent years in metallurgy as applied to 
the Power Industry. He was known as an 
authority on corrosion and failure of met- 
als in power boilers and other power plant 
equipment, being the author of numerous 
papers and studies on these subjects 

His knowledge of metals was also ap- 
plied to welding, in which he had great 
interest, and his contributions in this 
field were in large degree responsible for 
the rapid advance of this art. He was an 


Joetcher was 


District Vice-Presidents 
No. 1 (New York and New Engla 
F. W. Davis, Metallurgist, FE. B 
& Sons Co., Boston, Ma 
No. 2 (Mid-Eastern 
W. G. THEISINGER, Asst 
President, Lukens Steel Co 


ville, Pa 
Associate Member of the AMERICAN WELD- 
i t tl No. 3 (Southern): 
ING SOCIETY and was prominen in 
SYDNEY SWAN, purveyor, Ar 


organization of the Maryland Section, 
being local chairman at one time. 


Edmund A. Doyle 


3ureau of Shipping, Pascagoula 


of ‘The A No. 4 (Central): 
Mr. Doyle was born in Baltimore, Md., He was a member o 1e American L Wate. Aut. Max, Weldc 


B. 
on Jan. 13, 1881. He received his early Society be ne nite al Supaaaees, — Federal Machine & Welder ( 
education at Baltimore and was graduated an active part in the committee work o ren, Ohio. 
from Johns Hopkins University as a that society He served on numerous No. 5 (Mid-Western 

committees of the Edison Electric Insti- - 
World War, Mr. Doyle served in the Electric Co., Inc., Chicago, III 
United States Army, Corps of Engineers, at the No. 6 (Mid-Southern): 
starting with the rank of first lieutenant W. S. Evans, Materials Engineer, Cur 
and rising to the rank of Major. > y tiss-Wright Corp., St. Loui 

Mr. Doyle began his association with of High Temperature Pine, (Western): 

The Linde Air Products Co. in 1922 as C. P. Sanper, General Supt., Wester 
Assistant General Sales Manager in Pipe & Steel Co. of Calif., Los As 


Mechanical Engineer. During the first 


Charge of Service. Four years later he 
became Consulting Engineer on Process 
Development, a position he held until his 
death. One of his early contacts with the 
field of welding and cutting was in con- 


all his associates, not only for his knowl- 
edge and engineering ability, but also for 
his kind appreciation and cheerful, hearty 
cooperation with all with whom he came 
in contact. His death is a great loss to 


the Power Industry and to the engineering 


nection with the cutting activities incident ; 
profession. 


to raising the battleship Maine from 
Havana Harbor in 1908. 

Mr. Doyle served as a director of the 
AMERICAN WELDING Society and was 
President of the organization in 1930-3 
He was responsible for the organization 
of the Committee on Building Code§ and 
was chairman of this committee until his 
election as president of the Socrery. 

Mr. Doyle was a 32nd Degree Mason, 
of CIETY. 


ELECTRONICS REPRESENTATIVE 


Frank B. Russell of Drexel Hill, Pa 
has been appointed as the direct fa 
sales representative for the United F! 
tronics Company, Newark, 
was recently announced by Mr. C. 4 
Rice, vice-president in charge of sales 

Mr. Russell will cover territor 
ing Eastern Pennsylvania, | clawat 
Maryland and Virginia. 


1945-46 NOMINATIONS 


The National and District Nominating 
Committees have announced the following 
nominations for National Officers and Di- 
rectors of the AMERICAN WELDING So- 


a charter member of the Society United Electronics manufactures tra® 
American Military Engineers and a mem- These nominations have been submitted mitting and industrial electronic po 
ber of the National Democratic Club. to the membership for letter ballot vote. tubes. - 
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TYPICAL MONEL WELD 
made in 0.062-in. annealed sheet (7.5X). 
; CENTER of weld shown above (70X), 


Monel, Nickel and Inconel 


This 12-page bulletin gives data which were obtained under 
optimum laboratory conditions for spot welding Monel, Nickel 
and Inconel. These findings are proving useful in the establish- 
ment of shop standards when recognition is given to the ex- 
perience noted below. 


NEW SHOP TEST SPEEDS MACHINE SET-UP 


A quick method of sectioning welds has 
proved very satisfactory in 
with machine adjustment and weld eval 
uation. The method consists of scribing 
l a line across the center of the weld, shear 


connection 


; ing or sawing adjacent to the center of the 
coe at weld, smoothing this cut by filing or grind- 
a ing to the center line, and then micro- 
etching the resulting section. Visual ex 
amination of the section shows diameter, 
penetration, structure and gross flaws. If 
the strength-diameter relation is known 
for a particular case, the approximate 
weld strength may easily be predicted 
from its dimensions. The time needed to 
perform this test is about two minutes. 
: Concentrated nitric acid is a satisfactory 

t factory etchant for Monel and Nickel; aqua regia 

ited El for Inconel. This method appears to be 
of much greater value than the “peel test” 
is a method of setting up machines in the 
shop. The information obtained from the 
“quick section method” is a valuable sup- 
plement to the standard weld tests. 


Before this bulletin was published, little information on 
spot welding of these metals was available. But here you 
have the results of two years’ research sponsored by The 
International Nickel Company at the Welding Laboratory 
of Rensselaer Polytechnic Institute. 

The research was carried out on several thicknesses of 
Monel, Nickel and Inconel sheet to determine optimum 
welding conditions, i.e., those producing the best welds con 
sistent with high strength, soundness and low distortion. 

The effects of pressure...electrode size and shape 
time ...temper and grain size...current...the cause and 


control of porosity...all factors 


were among the many 
studied. 
The condensed table below typifies the valuable informa- 


tion that’s been brought between the covers of this bulletin. 


ANALYSIS OF RECOMMENDED CONDITIONS 
FOR SPOT WELDING ANNEALED MONEL 


Flat Total Unit 


Metal Electrode Electrode Electrode Firing Current Strength Spot 
Thickness - Time Per Spot | Diameter 
0.021 1/8 | 184 | 15,000} 12 6,200 570 | 0.137 
0.032 | 3/16 | 690 | 25,000! 12 | 10,600] 1,290 | 0.212 
0.062 | 5/16 | 2,685 | 35,000| 12 | 20,700! 3,930 | 0.320 
14 | 1,962 | 40,000] 12 15,300 | 3,215 0.280 

0.093 38 | 2,765 | 25,000} 20 | 22,600 | 6,300 | 0.408 
5/16 2,685 | 35,000 | 12 | 20,000 | 4,370 | 0.320 

0.125 1/2 4,910 | 25,000 | 30 | 30,800 | 10,950 | 0.539 
| 3/8 | 3,870 | 35,000} 30 | 21,300] 7,800 | 0.441 

3/8 | 4.420 | 40,000| 2 6,825 | 0.393 


23,900 


NOTE: The values shown for “Strength Per Spot, Pound” were obtained 
under optimum laboratory conditions. They should not be used as shop 
standards. Experience has indicated that 80% of the strength values 
shown can be used as a minimum average shear strength per spot for 
application to shop standards, 

If you’re using (or planning to use) Monel, Nickel or Inconel, 
you'll want a copy of this free bulletin. It’s a full discussion of all 
the factors involved in their spot welding 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
1 THE INTERNATIONAL NICKEL COMPANY, INC 
67 Wall Street, New York 5, N. Y 
I Gentlemen: Please send me a copy of your bulletin 
“The Spot Welding of Nickel, Monel and Inconel.’ 
Name 
Position 
W. J. 6-45 
Company 
Address 
l 
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CORRECTION NOTICE 


In the alphabetical list of members pub- 
lished in the Year Book, the following 
name was inadvertently omitted 


Lawrence, Harold E. (C), President, Weld- 
ing Fabricating Co., 39 Summit St., 
Newark 4, N. J. 


FIRST ALL-WELDED HOSPITAL 


Preliminary details on what is believed 
to be the first all-welded hospital building 
in the country have been received by 
officials of The Lincoln Electric Co., 
Cleveland, Ohio. 

The 18-story hospital, shown in. the 

4 accompanying sketch, embodies the most 
; progressive ideas in modern structural de 
a? sign and furnishes a significant clue to the 
general type of building construction we 
can expect as soon as restrictions on ma- 
terial are lifted. 
It is proposed that the framework of the 
new unit, to be known as Kahler Hospital, 
will be designed as a continuous structure 
of beams and their connecting members, 
welding details of which are based on past 
analysis and conform to general engineer 
ing acceptance. 

In preparing the specifications, the 
“ architects, Ellerbe and Company, St. 
a Paul, Minn., discarded all concepts of 
riveted construction which tends to re- 
strict the range of application of certain 
welding details. 


Architect's Sketch of Proposed New Kahler 


General Hospital at Rochester, Minn., 
Which Will Be of All-Welded Construction 


The hospital building, which will cover 
an area of 150 x 270 ft., or about half a 
city block, will be built of welded steel 
with concrete floor slabs and is to be 


erected at Rochester, Minn 


FORGING AHEAD IN THE WELDING 
BUSINESS 


The above is the title of a mimeographed 
pamphlet with paper covers, written and 
published by Robert S. Hale, 57 Post St., 
San Francisco 4, Calif. The pamphlet 
consists of 56 pages of helpful suggestions 
on the business (not technical) side of 
starting a Job Welding Shop. Price per 
pamphlet $7.50 


WELDED GEAR BLANK 
(Correction Notice) 


On page 386 of the April 1945 
THE WELDING JOURNAI 
photograph and description wu: the 
above title. However, the nan ' 
company was inadvertently lef 
the Farrel-Birmingham Co., |; 
sonia, Conn 


, there ap, 


McMASTER JOINS BATTELLE 


Dr. Robert C. McMaster, former), 
ciated with the electrical engineerin, staff 
at the California Institute of 
has been appointed to the staf 
Institute, Columbus, Ohio, and 
to its division of industrial physics 

A specialist in high-voltage electrical en- 
gineering, Dr. McMaster holds Bac! 


re 
T 


of Science, Master of Science and Docto 
of Philosophy degrees from the California 
Institute of Technology. He is a member 


of the 
gineers, 


American Institute of Electrical FE; 
serving on its Electric Weldi 
Commmittee; the AMERICAN Wetpr 
SOCIETY, serving on its Resistance a 
Flash Welding Committees: the Ind 
trial Radium and X-Ray Society 
XI, honorary scientific society; Ta 
Pi and Theta Tau, honorary e1 
societies; and Eta Kappa Nu, 
electrical engineering society 
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Two tubes of the same type may look 
exactly alike, but if one was assembled 
n the Machlett “White Room” while 
the other was put together under aver- 
age factory conditions, there would be 
considerable difference between 
them. In lighting, cleanliness and condi- 
lioned environment, the ‘White Room’ 
resembles a hospital operating room, 
ond tubes passing through it rerhain 


ree of contamination that 


internal 
would lessen their stability, shorten 
their life. Such tubes will give ful!-rated, 
Predictable performance, and prove 
uniformly economical and satisfactory. 


twas to achieve such improved results 


1945 


CAN YOU TELL WHICH TUBES ARE BETTER ? 


that Machlett built the first "White 
Room” in the industry — subsequently 
adopted by others. Many still newer 
Machlett techniques, such as this, con- 
tinue to improve the quality and per- 
formance of our products. In this way, 
Machlett leadership in the electron tube 
field is maintained. 

When you need c medical or indus- 
trial X-ray tube, or an oscillator, 
amplifier, or rectifier for radio or 
industrial purposes, select a Machlett. 
It will pay you in stability of operation 
and long life. For information as to 
available tubes, write Machlett Labo- 


ratories, Inc., Springdale, Connecticut. 


ADVERTISING 


EG-50—on X-ray tube with beryllium window for 
radiography of light moterials and thin sections. 


AY TUBES SINCE 1897 


TODAY THEIR LARGEST MAKER 
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STOCKHOLDERS VOTE NAME CHANGE 


Stockholders of the Westinghouse Elec- 
tric and Manufacturing Co. at their recent 
annual meeting voted to change the Com- 
pany’s name to Westinghouse Electric 
Corp., for simplicity and brevity 


NEW AGRICULTURAL AWARD AND 
SCHOLARSHIP PROGRAM ANNOUNCED 
BY LINCOLN FOUNDATION 


Announcement of a $37,500 Award Pro- 
gram to encourage investigation, study 
and scientific development of arc welding 
in farm operation and maintenance has 
been made by The James F. Lincoln Arc 
Welding Foundation, Cleveland, Ohio. 

The first Award Program of its kind 
offered by the Foundation in this field, 
the project is intended to enable agricul- 
tural producers to more fully develop the 
arc welding process along scientific lines 
and to widen its utility tothe farmer. The 
development of procedures and methods 
will enable the farmer to benefit from the 
advantages of welding. It is believed that 
more complete application of the process 
will help the industry overcome many of 
the obstacles presented through short- 
ages in material and manpower by enabling 
operators to conserve their mechanical 
equipment and machinery to build vari- 
ous structures and devices which add con- 
venience and efficiency to farm operation. 

Nowhere is the need for efficiency more 


vital than in farming and this process 
which has played such an important part 
in industry has so far been used and 
applied on the farm only to a limited ex- 
tent. Thus, the basic purpose of this plan 
to be known as “The $37,500 Agricultural 
Award and Scholarship Program,” is to 
extend the knowledge of the modern 
process of arc welding in order to further 
its usefulness in farm maintenance and 
operation 

Under the chairmanship of Dr. E. E 
Dreese, Chairman of the Department of 
Electrical Engineering of Ohio State 
University, the rules of participation have 
been reviewed and approved by the Com- 
mittee on Rules consisting of the follow- 
ing educators in agriculture: 


President Lyman E. Jackson, South 
Dakota State College of Agriculture 
and Mechanic Arts 

Dean Charles N. Shepardson, School of 
Agriculture, Agricultural and Mech- 
anical College of Texas 

Dean J. A. Hill, College of Agriculture, 
University of Wyoming 

Dean L. E. Call, School of Agriculture, 
Kansas State College of Agriculture 
and Applied Science 

Dean S. W. Fletcher, School of Agricul- 
ture, Pennsylvania State College 

Dean H. H. Kildee, Division of Agri 
culture, Iowa State College of Agri 
culture and Mechanic Arts 

Dean W. W. Burr, College of Agricul- 
ture, University of Nebraska 

Dean Paul W. Chapman, College of 
Agriculture, University of Georgia 


‘ such factors as: procedures, met! 


Dean John F. Cunningham, C, 
Agriculture, Ohio State Uniy 


The awards will be made fp» 
describing the application of ar 
to maintenance of farm equipn 
chinery or farm structures, incly 
construction of miscellaneous 
contrivances. In the treatment 
topic consideration should bs 


terials, electrodes, etc., as well a 
mies of welding, such as saving 
time and money, or in any other | 
factor; type of welding equipm: 
adapted with suggestions for ney 
ment and accessories; any factors 
with the learning of welding. 
There are 131 cash awards in each of two 
divisions. The Program offers a total of 
$30,000 in cash awards, and $7500 in 
scholarships for the Colleges of Agricy}. 
ture in the states in which th: 


award 

winners reside. 
The cash awards in each division are as 
follows: a first award of $3000, second of 
$2000, third of $1000, fourth of $750, 


fifth of $500, sixth of $250, twenty-fiv: 
of $100 each and one hundred of $5) 

There are 15 scholarship awards of $25 
each in each division. The College of 
Agriculture in the state in which t 
award winner of each division resides wil 
receive six scholarships totaling $15) 
the College of Agriculture in the stat 
which the second award winner of ea 
division resides will receive four scholar- 
ships totaling $1000; the College of Agr 
culture in the state in which 


SURE THEY’RE “MT”? 
= 


@ The odds are against your cylinders being 
“MT” if you don’t have a modern manifold 


installed in your shop or plant. 


Learn now how a RegO Manifold, designed to your exact 


requirements, can cut your gas costs by withdrawing 
all the gas from ail the cylinders . . . there's 
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4241 Peterson Ave. * 


Pioneers and Leaders in Equipment for Using 
and Controlling High Pressure Gases 


no obligation . . . simply write. 


Chicago 30, III. 
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sun type resistance welder, 


wn example of which is the 
overhead rail unit which 
can be rolled up and down an assembly line and allows 
operator a wide radius of travel about the work 


(ee above)...Spot welders, from small utility rocker 


arm types (see left) to heavy duty units capable of 
welding sheets up to % inch each have 
wide use in the metal working industry 


... Roll spot and seam welders have 


equally broad application, produce a 
continuous or intermittent weld, auto- 


matically indexed...and many other cost saving types. 


Federal wants to make available to you full information 
on applications of resistance welding = - 


to better and faster fabrication. 


We want to bring you up to date on 


fesistance welding as a tool for mod- 


em production. Federal is ready to 
help if you will tell us WHAT YOU 
WANT TO KNOW ABOUT RESISTANCE WELDING. 


‘Consult “the name of authority on resistance welding”. 


ELDER CO. 


206 Dana Street 
WARREN, OHIO 


ADVERTISING 


VERSATILE MODERN 
PRODUCTION TOOLS 


BARREL WELDERS 


Of the millions of welded steel drums 
or barrels used to distribute gasoline 
and oil to our mechanized war in far 
corners of the earth, a vast majority are 
welded on Federal Barrel Welders. Not 
only has a major percentage of the in- 
dustry for many years been equipped 
with Federals, but The Federal Machine 
and Welder Company designed and 
built several complete barrel manufac- 
turing plants set up by the army at dis- 
tant bases to augment the tremendously 
increased output of the home industry. 


Seam welds (resistance welded) in 
such containers must be able to take 
terrific punishment. Immediately after 
welding, the barrel shells pass through 
a machine which forms two ‘rolling 
rings in the side, by stretching the steel 
outwardly under great pressure. Then, 
too, the loaded barrels, weighing over 
four hundred pounds, often are dropped 
a distance that subjects them to thou- 
sands of pounds impact. The weld must 


hold. 
NEW FOLDERS 


Most recent informative bulletins on 
Federal Resistance Welders to come 
from the press are the new “Type R” 
bulletin describing a complete line of 
rocker arm utility spot welders .. . and 
“Type P” Bulletin with details of Fed- 
eral’s Press Welders, used for projec- 
tion welding, mash welding, etc. Bulle- 
tins are available now on request. 


HOUSEWARE PRODUCTION 


Anticipated expansion of houseware 
production points up the advantages of 
Federal resistance welding for the fast, 
low cost application of handles to 
enameling steel or aluminum pots and 
pans. Press type welders are used, with 
dies that permit rapid loading, give 

roduction of 500 to 800 handles per 
oan depending upon type of handle 
applied. Cost with one manufacturer is 
one-fifth previous methods. 


INTERESTING PLANT 

Full details of a complete manufac- 
turing plant for high production of 
large resistance welded tank turret 
rings (up to seven feet OD) are ina 
book just released by The Federal 
Machine and Welder Company. The 
company designed and built the entire 
plant, shipped to a foreign power. 
Point of interest is that similar rings, 
which can be made with same equip- 
ment, could be used for large ring gear 
blanks, rotating table bearings, pos- 
sibly locomotive tires. Limited number 
available to executives, technical men, 
sufficiently interested to write to Fed- 
eral giving name, official tithe and 
company name. 
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award winner of each division resides will 


receive two scholarships totaling $500; 
the College of Agriculture in the state in 
which the fourth award winner of each 
division resides will receive two scholar 
ships totaling $500. The College of Agri- 
culture in the state in which the fifth 
award winner of each division resides will 
receive one scholarship of $250 

The selection of the recipients of scholar- 
ships, who are to be students in Agricul- 
tural Engineering or in allied scientific 
agricultural fields will be made by a com- 
mittee of three in each college which shall 
include: the Dean of the College of Agri- 
culture; the head of the Department of 
Agricultural Engineering (wherever such a 
department exists), and a third member to 
be selected by these two. In case there is 
no Department of Agricultural Engineer 
ing, the Dean will select two persons to 
act with himself as a committee 

The scholarship funds may be used for 
one or more students for one or more years, 
depending upon the number of scholar 
ships available in the particular scholar- 
ship fund. This shall be decided by the 
committee designated m the preceding 
paragraph 

The only requirements of the donor with 
regard to the recipients of scholarships is 
that the scholarships are to be awarded on 
the basis of scholastic attainment, imagi 
nation and promise without regard to the 
financial need of the students 

The winners of all awards will be further 
honored since the scholarships in their 
respective states will be given names: 


_For Better and Easier Welding 


"(E6011 and E6013) 


WELDING RODS 


Prompt delivery can be made on DUCTONE AC rods, the 


‘ that has 


Hel 


P Chicago Steel and Wire Co. 
103rd St. and Torrence Ave. 
Chicago 17, I!linois 


‘The John Doe (using name of award 
winner) Scholarship of the Lincoln Foun- 
dation.”’ 

Those who may participate in the Pro- 
gram are divided into two divisions: 
Division 1—-Persons actively engaged as 
agricultural producers of food and fiber 
products, or in the raising and breeding of 
farm animals, and Division II—Persons 
engaged professionally in agricultural 
education or services, including teachers 
of agriculture, county agricultural agents, 
soil conservationists and graduate stu- 
dents in Agricultural Engineering. 

The Jury of Award for judging the 
papers will be drawn from appropriat« 
fields of agriculture and engineering. 
Selection of the jurors will be under the 
Chairman of The Jury of Award, Dr. E. E 
Dreese, Chairman of the Board of Trustees 
of The Lincoln Foundation 

Further details of ‘‘The $37,500 Agri 
cultural Award and Scholarship Program’’ 
which closes June 15, 1946, may be ob 
tained by writing the Secretary, The 
James F. Lincoln Arc Welding Founda 
tion, Cleveland 1, Ohio 

The James F. Lincoln Arc Welding 
Foundation has conducted numerous 
award programs in the past. Among these 
have been the General Industrial Award 
Program and the Industrial Progress 
Award Program, which have been partici 
pated in by business executives, engineers 
and industrial workers. 

Another recent program of The Founda- 
tion was the Undergraduate Award and 
Scholarship Program, participated in by 


Crane weldment 


Submit your drawings 


Consult our Engineers 
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WONDERS NEVER CEASE! 


engineering undergraduate st), te 
series of awards for textbook: 
in technical schools and univer 
ing Modern Machine Design a 
Structural Design was announ 
Foundation, April 2nd 

The Foundation has also be 
establishing special book co! ion 
engineering schools 


They 
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The Foundation, which wa 


ted 
1936 in honor of James F. Li “ 
dent of The Lincoln Electr 
Cleveland, Ohio, has also pub! ho 
such as Arc Welding in De f 
facture and Construction, Stud , 


Welding and Maintenance Ar 


HARD FACING BOOKLET 


To be successful, Hard Fa 
have a high Rockwell or Bri: 
and retain its hardness and 1 
abrasion at high red heat. It 
enough toughness to withsta 
and enough adhesion to forn 
able bond with th parent 
slight penetration 

One of the requisites of a 
Hard Facing job is the proper 
of application which is quit 
from that of welding steel to steel 
booklet published by Mir-O-Col Alloy ( 
2416 East 53d St., Los Angel 1, ¢ 
is an effort to set forth simply a 
standably the result of twenty vear 
research and successful applhcati 
Hard Facing. Available fre 


That's a fact .. in a modern fabricating 
plant. Take the crane weldments show 
above ... 5100 Ibs. of complicated su! 
assemblies . . . each a fair engineer" 


and welding project in itself. 


Work of this character features operc 
tions at United, where 32 years 
experience and the latest in equipme” 
are joined to produce welded produc 
and parts with precision, speed on 
economy. 


THE UNITED WELDING CO. — 


FABRICATORS 


OF 


SINCE 1913 
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CLOTHING 
HOT WEATHER 


WELDING 


AO Short Jacket No. 203CL: 
Full protection for arms, neck, 
chest and shoulders. 


AO Cape Sle . 
eve and Bib N 
for Shoulders, arms pp 


208B-CI 
Com = 
nt of body. Protection 


achable bib, 


Here are comfortable garments for warm 
weather bench welding, cutting and burning. Made from 
ASE! high grade chrome tanned leather, these garments provide 
ample protection for those parts of the body which are 


bricating exposed. Yet, they eliminate the necessity of wearing hot, 
nts shown heavy clothing over parts of the body which are not in 
ated so H danger from sparks or molten metal. 

aineerin 


AO carries a complete line of welders’ clothing — 
jackets, pants, overalls, spats, leggings and gloves. Send to 


operc E 
" =e your nearest AO Branch Office or direct to the 
year 
yment company for complete information. AO Sleeves No. 200¢1 . 
jvipmes P Protection Excelleng 
procus . 
: A ican & Optical 
COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 
ADVERTISING 319 
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VICE-PRESIDENTS OF THE BABCOCK & 
WILCOX CO. 


Auguste G. Pratt, President of The 
Babcock & Wilcox Co., announced re- 
cently that the Board of Directors had 
elected two additional Vice-Presidents, 
Alfred Iddles and J. H. King. Mr. King 
has been Manager of the Marine Depart- 
ment of the Company since 1932, and 
Mr. Iddles, special assistant to the Vice- 
President in charge of engineering. 

Mr. Pratt was re-elected President, and 
Isaac Harter, E. G. Bailey and C. W. 
Middleton re-elected as Vice-Presidents. 
A. E. Phin was re-elected Comptroller, and 
William Sheldrick, Treasurer and As- 
sistant Secretary. C. U. Savoye has been 
appointed as an additional Executive 
Assistant. 


BUDD PLANS TO RESUME 
BUILDING COMPLETE RANGE 
OF PASSENGER EQUIPMENT 


The Edward G. Budd Manufacturing 
Company will resume the manufacture of 
modern, lightweight stainless steel railway 
passenger cars just as soon as manpower 
and materials are available, Edward G. 
Budd, President, announced in Philadel- 
phia recently. The announcement said the 
Company, which eleven years ago pio- 
neered the building of modern streamlined 
trains of stainless steel, would include 
among its postwar products railway pas- 


senger cars for both day and night occu- 
pancy as well asall types of recreational 
facilities required for the well-balanced, 
all-purpose train 

The program includes resumption of the 
now famous reserved seat sleeper coaches, 
or chair cars, developed by Budd during 
the ’30s, as well as dining, lounge, tavern, 
observation, and several types of sleeping 
cars, Mr. Budd said. 


QUINZIO JOINS CARBORUNDUM 


Joun R. QurNnzio, formerly with the 
Buffalo Foundry & Machine Co., is now 
connected with the Carborundum Co. of 
Niagara Falls, as Maintenance Engineer. 


G.L.’S OPPORTUNITY 


A guide book for those who would own 
their own business . . . not just a job, but a 
chance for true achievement . . . 34 au- 
thentic case histories of 34 successful con- 
cerns... the men, the ideas, the methods 
... that made them great. 

The true stories that make up the con 
tents of this booklet have been carefully 
selected from past issues of Adventures in 
Business. These particular stories have 
been reprinted because each of them is a 
sturdy guide-post for the man or woman 
who wants more than a job—who is am- 
bitious to have his or her own business and 
a chance for true achievement in the post 
war world. 


Published by Ghost Town | 


West Ninth St., Los Angeles Cale 
Price, 25¢ a copy. , 
ARCALOY DISTRIBUTOR 

The Johnson Welding Company of 
West Van Buren St., Chicago 1s hee: 
appointed the distributor for Arcaloy stain. 
less and tool steel electrodes in the Chi ago 
area 

This company is maintaining a com 
plete stock of electrodes for immediate de- 
livery and has a well-balanced personne] 
that will assure Chicagoconsume: Prompt, 
efficient service on all their requirements 


for Arcaloy electrodes 


CLEANING AND SOLDERING CIRCULAR 


An eight-page folder covering cleaning 
derusting, phosphotizing, soldering and 
maintenance processes has been released 
by Klem Chemical Works, Industriaj 
Chemicals, 1500-18 E. Woodbridge, De. 
troit 7, Mich. 

A step-by-step procedure is outlined t 
acquaint the purchasing personnel wit} 
the diversified uses of the products whict 
they are purchasing. Also this folder js 
written for the shop superintendent, the 
factory manager, the chemist and the 
metallurgist or the process engineer 

Fully described processes explain the 
use of phosphoric acid cleaners, alkali 


ACETYLENE 


Sight Feed 


GENERATORS 


THE SIGHT FEED GENERATOR COMPANY 
RICHMOND, INDIANA 


MONEY TO BURN, 


@ The next time you light your acetylene torch, take a look at that flame. 
If you’re still using “‘bottled”’ acetylene, you’re burning DOLLARS— you 
know: those bits of green paper which seem so plentiful tiese days, but 
which never come so fast but that you could always use a few more. 

If you’d just make your own acetylene with a SIGHT FEED portable 
generator, you could put about two-thirds of each of those acetylene 
dollars in your cash register where they belong. You’d have an unlimited 
supply of top-quality gas for your welding and cutting; and don’t forget: 
it’s PORTABLE! 

If you’d like to have more information, contact your jobber or 
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sMITHWAY Electrodes in 
action— Welding press- 


Calif 


formed alloy steel truss mem- 
bers at 13 points assured 
adequate trength, boosted 
production ind saved materi- 
sis ond finished weight on 
-.47 landing gear trusses, as 
e compared with former forged 
} steel cgnstruction, 
Stain- 
licago 
com 
ite de- 
sonne] 
rompt, 
‘ments 
SULAR 
aning, 
ig and 
eleased 
lustrial 
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BOTTLENECK 


SAVING 56% in material ... 34% in weight! 
| Waen the U. S. Army’s vital C-47 cargo _ time, had saved 106 pounds per unit of 
plane was ready for mass production, there critical alloys, and assured unlimited pro- 
just wasn’t enough drop forge capacity avail- duction speed. 
| able in the nation to make the landing gear SMITHway Certified Welding Electrodes 
trusses pictured above. are vital factors in this and many other 
So the part was redesigned for welding modern welding achievements. Now available 
with SMITHway electrodes, and the bottle- for your use, too! They are helping win 
neck disappeared. recognition for welding as a great production 
In this vital war emergency, welding as a __—ttool . . . as the best method for fabricating 
production tool had replaced forgings with most products of steel. Write for catalog... 
stampings, had avoided extensive machining and make the most of WELDING! 
Buy an Extra War Bond This Month! 
Mild Steel...High Tensile...and Stainless Steel 
SMITHway Welding Monitor made by welde ae for welders . SMIiTHway A. C. Welding Machine 
trains better welders, faster. saves power; eliminates arc blow. 
NEW YORK 17 PITTSBURGH 19 * CHICAGO 4 «* TULSA? 
HOUSTON 2 © DALLAS! © LOS ANGELES 14 +» SEATTLED 
dE: Infernatione! Division: MILWAUKEE 1 © JOHN INGLIS CO, UMITED 
JUNE 1945 
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power wash and still tank cleaners, main 
tenance cleaners, soldering fluxes, spray 
booth compounds and enamel or paint re- 
movers. 


CANCELLATION OF A.S.T.M. 
MEETING AND EXHIBIT 


The A.S.T.M. Executive Committee at 
its meeting on April 10th decided to cancel 
the 5-day regular Annual Meeting of the 
Society (scheduled for Buffalo, June 18- 
22, incl.) and instead to plan for a business 
session or sessions to be held probably the 
last week in June in New York City. This 
will permit actions on the formal stan- 
dards to be consummated and Society 
business to be conducted. Also cancelled 
is the Exhibit of Testing Apparatus and 
Related Equipment which had _ been 
scheduled for the Annual Meeting. These 
actions were taken in full cognizance of 
the transportation situation and after 
consultation with officials of the Washing- 
ton Committee on Conventions and the 

The Society will proceed with the print 
ing of its technical papers and reports that 
would normally have been presented and 
these will be distributed to the members 
as is customary. The Society’s technical 
committees are holding meetings at vari- 
ous times and places and its work on 
specifications and tests for materials 
continues intensively 


SUPPORTING COMPANIES 


Avery & Saul Co., South Boston, Mass. 
Engineers, designers and fabricators of all 
types of welded steel assemblies. Specialize 
in the welding of magnesium and aluminum 
alloys. 


La Salle Electric and Mill Supply Co., 
1360 Franklin St., Detroit 7, Mich., has 
been appointed by the A. O. Smith Corp 
of Milwaukee, Wis., to provide complete 
and immediate service on their line of 
welding electrodes and a.-c. welding ma- 
chines. Each type of welder, as well as 
large stocks of each rod, are maintained 
in Detroit. Each desk man and salesman 
has been a welder, or has taken training 
in the engineering and application of 
welding problems, thus providing a com- 
bination of experience and technical 
service. 


* * 


Welding Equipment & Supply Co., 223 
Leib St., Detroit, Mich., distributors of 
welding supplies and manufacturers of 
Eureka tool and die welding electrodes 

In the past ten years this Company has 
specialized in tool and die welding and 
pioneered the development of a complete 
line of tool and die welding electrodes, 
which are distributed nationally through 
distributor organizations They main- 
tain a staff of field engineers as specialists 
in tool and die welding 


welding. 


CHAS. 


779 -SO. 13% ST. Near AVON AVE 


We manufacture a complete line 
of resistance spot welders from 
VY, to 300 KVA for all types of 
There is an EISLER FREE 
WELDER for every purpose. 


TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 


EISLER 
EISLER ENGINEERING 


NEWARK,3 N.J. | 


SETTING UP A WELDING unr 


Victor Equipment Co. had 


avail. 
able for vocational training schoo! and t 
beginners, a 46-page, fully illustrated bulle. 
tin describing in simple and un lerstand 
able language how to assemble a weldip, 
or cutting outfit entitled—'‘Set; ig Up 
Victor Welding or Cutting Unit 
Anyone interested may secure a copy 
free of charge or obligation, by ; questing 


Form No. 1 from Victor Equipr ent Co 
844 Folsom St., San Francisco 7, Calif _ 


BRITISH MARINE SALVAGE AND 
HARBOR CLEARANCE 


“Britain will have, on the terminatio; 
of hostilities, the finest and largest fleet 
salvage ships and craft available anywhere 
a great amount of special equipment anda 
surplus of skilled and experienced salvag. 
personnel,’ declared Captain J. B. Pol 
land, Chief Technical Officer of the Sal 
vage Department of the British Admiralty 
in a recent lecture to the Royal United 
Service Institution. 

A new electric oxyare cutting torch, a 
electric arc process for under-water weld 
ing and the Cox submerged bolt driving 
gun are some of wartime 
salvage equipment 


contributions t 


THIS HALF 
UNTREATED 


WRITE FOR 
CATALOG 


SAMPLE 


BETTER WELDING 


tains maximum welding strength — 
not produce carbon monoxide. 
quired. No time wasted. Apply and start welding at once 
FREE SAMPLE and detailed engineering test Bulletin. 


THE MIDLAND 


9126 Reno Avenue 


LOWER COST 
NO-SPAI 


The Welding Fluid 
That Is Non-Toxic 


NO-SPAT prevents weld 
ing spatter from adhering 
to metal surfaces pro 
tects metal against rust — 
saves time and labor costs 
THIS HALF Especially valuable ™ 
TREATED keeping welding i 
WITH clean. Unbiased scientific 
NO-SPAT tests show NO-SPAT main 
reduces fumes 30 percent — doet 
No mixing 
Write for 


Extremely inexpensive. 


PAINT & VARNISH CO. 


Cleveland 5, Ohio 
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3. Pol ly ot 
me 6s ELECTRODE HOLDER 
Featuring Operator Safety 
PROTECTED INSULATION 
THREADS CARRY NO CURRENT 


COOL AND COMFORTABLE 


Her is an electrode holder designed from the 
operator’s point of view. It is light in weight, amazingly 
cool in operation, and provides a new degree of safety. 
The head of the holder is completely enclosed in a 
sheath of aluminum armor to protect the insulation 
and to eliminate danger of accidental contact with the 
welding circuit. Spatter won’t stick to this aluminum 
sheath—the holder stays clean, lasts longer. 

Weighing only 15 ounces, this holder is compact, 
easy to use—and so precisely balanced that operator 
fatigue is materially reduced. Electrodes can be 
changed by a slight turn of the handle —and they can 
be melted down to a short stub end without gumming 
the holder with spatter. 

Even with all of these safety and operating advan- 


Fluid 
Toxic 


Teal 


tages, the new G-E Armor-Clad holder costs no 
pe ; more than conventional types. Order one today and 

let your own tests prove its safety and operating 

ble in re efficiency. Simply contact your G-E arc-welding 

distributor, or write to General Electric Company, 

(assures jood electrice Schenectady 5, N. Y. 
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STEEL MILL WELDING* 
By Walter K. Simon! 


The welding department at the South 
Works Plant of Carnegie-Illinois Steel 
Corp. was established during World War I, 
when welding first came into use for mak- 
ing emergency repairs. Improvements in 
welding equipment and materials have 
aided greatly in extending its use since that 
time. Welded fabrications that formerly 
were dreams are today almost routine, for 
welding has now taken its place among the 
established trades 

One man made up the South Works 
department at first, but during 1942-438 
the department had expanded to include a 
force of approximately 300 employees. At 
present the force is limited to about 250, 
with 40% working in the shop and 60% 
in the field. As high as 35 women welders 
have been on the force at one time. 

The shop differs from most in that all 
weldments are layed out, cut to shape, 
assembled and welded to specifications 
within the confines of the plant. The 
transition from raw materials to finished 
weldments, with the exception of such 
heavy bending, forming or rolling as may 
be required, is strictly the function of the 
welding department. A good portion of 
the maintenance work is performed in the 
field, which makes possible continued 


* Condensation of paper presented before As- 
sociation of Iron and Steel Engineers, Chicago, 
Ill., April 3, 1945 

t General Forman, Welding Dept., South Works, 
Carnegie-Illinois Steel Corp. 


operation of the mills by eliminating the 
lengthy and costly dismantling operations 
required to replace worn or broken equip- 
ment. Repair jobs are a sizable portion of 
both shop and field work. 

Fabrication is confined to the shop and 
at present amounts to about 50% of the 
shop activities. This phase of operations 
is one that is increasing by leaps and 
bounds, with no sign of an ultimate goal 
One of the more recent phases of arc weld- 
ing, the hard facing process, is playing a 
prominent part in work done by the weld- 
ing department, with indications that it is 
still in its infancy so far as applications are 
concerned. At present the department is 
hard facing spindles and coupling boxes, 
pug mill paddles, shear knives, soaking pit 
tong bits, reheating furnace skid pipes, 
scrap chutes, guides, side plates, gag press 
anvils, conveyor buckets, mud gun pis- 
tons, bleeder valves, bucket tray lips and 
numerous other items. Automatic arc 
welding at present is limited to build-up 
work that can be rotated in a lathe with a 
21-in. swing and a 24-ft. bed. 

In a steel mill where most of the equip- 
ment is of a heavy nature, Thermit weld- 
ing has an essential use in joining sections 
that could not be welded by any other 
means. During the past 2 yrs. the welding 
department at South Works has Thermit 
welded 120 jobs consisting of: 

22 open-hearth rams or reels 

10 manipulator rams 

15 spindles 

10 work and back-up rolls 


@ 


IN THE RED DRUM 


60 E. 42nd St. 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


NATIONAL CARBIDE CORPORATION 
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8 pinions 
5 ladle car frames 
15 stripper tongs 
4 gas engine piston rods 
6 rail jobs 
25 miscellaneous items inclu hafte 
racks, trunnions, roll 
side guards, etc 


The largest and heaviest of welde 
fabrications built in the shop thus far js g 
Beam mill manipulator, weighing 99 (yy 
lb., with an over-all length of ft 8 in 
This had to be fabricated in two parts to 


stay within the lifting limits of the 
head shop crane. 


LT. J. CUTHBERT OWENS COMMENDED 


Lt. J. Cuthbert Owens; M.C.,US.NR 
of Beloit, Wis., was the first medical offi " 
in our armed services to experiment with 
and successfully use whole blood in a for 
ward invasion area on D-day. The pra 
tice of using whole blood is now standard 
Dr. Owens has been commended for his 
work. 

Dr. Owens is a recognized authority or 
beachhead surgical practice because of his 
varied experiences in at least six major 
Pacific invasions, including, Tarawa 
Kwajalein, Saipan, Guam, ceyte and 
Luzon. 

Dr. Owens’ father is James W. Owens 
Director of Welding for all Fairbanks 
Morse plants, and is located in Beloit, Wis 
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For close work on enemy shores, hordes 
of these small, self-propelled craft carry 
men, trucks, artillery and ammunition 
from larger vessels to the beaches. Their 
fabrication in quantity is another instance 
in which the call for new war equipment 
was met by welded steel—at top speed. 


UCCESSFUL welders have told us 
that they must have steel of good 
welding characteristics if they are to 
turn out quantities of quality work in 
jig time. 
When you work with U-S-S Rolled 
Steels you have this triple advantage: 
First, a full line of high quality rolled 


steels. Second, our chnical staft’s ac- 

Oren ae cumulated knowledge of all kinds of 
steel. Third, the findings of our welding 
research specialists, who have made 
thousands of tests to determine the 
welding properties of various kinds of 
steel. Welding engineers and designers 
tell us this information is of great prac- 


tical value. It helps them save metal, 


Rolled Steels 
for Welding Include: 

EELS fo resist 


ic prrasta 
atmosphert ce 
thout addin 


turn out lighter, stronger work—faster. 


Our technical staff will be glad to con- 


sult with you, to supply complete, de- 


weight. tailed information that is helping count- 
strengin wt he at- 


ve twice t 


ta 
ion res 5 
ric corres 
pherv onal cost. 


t little addtt LLED 
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requirements oj eat 
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ure high re sistant 


ING STEELS to ass i to reduce wes 


-orroston and heat, am S—Spe- 
y STEEL 
CARILLOY jobs of industry 


less manufacturers to utilize advanced 


mos 
steel a 


ps | welding techniques, to maintain quality 


| standards and to meet increased war- 


time quotas. Drop us a line today, this 


| service is offered without obligation. 


U-S-S ROLLED STEELS FOR WELDING 


CARNEGIE-ILLINOIS STEEL CORPORATION, 
COLUMBIA STEEL COMPANY, San Francisco 


cial steels 


Pittsburgh and Chicago 


TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
United States Steel Supply Company, Cl ato, Warehouse Distributors 


New York 


United States Steel Export Company 
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GORHAM W. WOODS JOINS 
LINCOLN ELECTRIC 


The addition of Gorham W. Woods to 
its engineering staff has been announced 
by The Lincoln Electric Co., Cleveland, 
Ohio, world’s largest producers of arc 
welding equipment 

Joining the Company as research en 
gineer, Mr. Woods will devote a major 
part of his time to the development of 
electrodes, a spost for which he is well 
qualified in view of his many years of ex 
perience in the field of chemistry and 
metallurgy 


OAKITE 


MATERIALS. METHODS SERVICE 


CLEANING 


FOR EVERY CLEANING REQUIREMENT 


A graduate of Rice Institute of Houston, 
Tex., he received his B.S. degree in Chemi- 
cal Engineering in 1923. 

Mr. Woods was chief chemist of the 
Hughes Tool Company, of Houston for 
seven years, and development engineer 
of the same firm for 12 years. His duties 
included the design, manufacture and us¢ 
of oil field tools and supervision of work 
in various steel mills and oil fields in the 
southwest and Mexico 

During the past three years he was 
process engineer of the Dickson Gun 
Plant, a Hughes-operated concern, wher 
he had charge of the technical aspects in- 
volved in the manufacture of cannon by 
the centrifugal casting process 

A registered professional engineer in 

the states of Texas and Ohio, Mr. Woods 
is a member of the AMERICAN WELDING 
Society and in 1940-41 was Chairman 
of the South Texas Section. He has done 
considerable research and experimental 
work in the development of welding elec- 
trodes, materials and processes. He is 
also a member of the American Society for 
Metals and Tau Beta Pi fraternity. 


FLOATING FACTORIES REPAIR 
WARSHIPS IN BATTLE AREAS 


Enough electric equipment to furnish 
a good-sized factory plus a small hotel is 
installed on each floating drydock the 
Navy is using to make emergency repairs 
of warships far from their most advanced 


permanent bases, engineers of 
Electric disclosed here recently 
These floating factories, ; 
vealed to be in action, are ch 
concept of naval warfare by 
strategists to plan ocean-goin, 
without dependence on the ava 
Whereas the old 


cept of sea strategy required 


fixed bases 


ate within an approximate ra 
miles from a permanent 
floating drydocks make it po 
tablish bases as they are need 
near the fighting zone as desir 

In operation these mobile dry 
pare a warship for repair by lit 
ing the damaged vessel out of 
thus giving workmen access to 
of the hull or deck, the same as if 1 


were being overhauled on land. T 


achieved by admitting water to 
compartments so that the drydock 
merges. When this is accompli 
damaged vessel is floated over tl} 
or the dock is submerged under the y 
Then water is pumped out of the co 
ments, and the drydock, with 
under repair now nestling on it 
arises to the surface. In this posit 
damaged ship is completely out 
water, with its hull exposed, and exa 
tion or repair is made possibl 
Though several different mo 


tion, the newest and most radical of t 
is the advanced base sectional typ 


which 10 separate units, or barg: 


joined together to form a repair doch 


lel 
floating drydocks are presently in ope: 


KRE-CO ALUMINUM 
BRAZING PROCESS 


Nothing tricky about joining aluminum when you 


use our simple process. The gauge of the m tal 
presents no problem. It is the least costly and 
most speedy method in use. Operators easily 
and quickly trained following simple instructions. 
The process makes brazing possible at a tempera- 
ture safely below the melting point of the parent 
metal. Request Bulletin (M 3) 


RLES W. KRIEG CO 


52-60 Dickerson St. 


Newark 4, N 
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How to modernize Spot Welders 


Safront Timer and High-Speed 
Contactor eliminate human element 


and assure uniform weld quality 


Spoilage goes down and production goes up when 


welding power is controlled automatically. And it's a 
simp!e matter to equip machines, now in service, with 
modern timers and contactors for that purpose. 

Your nearest Square D Field Engineer will be glad 


to check up on your present welding equipment. Quite 


often, such check-ups lead to substantial improvement 


in quality and output—at very little cost. 


SQUARE 


DETROIT 


ADVERTISING 


COMPANY 


MILWAUKEE 


Top—TYPE TBS-1 SAFRONT TIMER automatically 
controls duration of welding current. All “live” parts 
ore behind a protective panel. Timer adjustments 
can be made simply by turning the small knurled 
wheel on the panel front. Timer dial is calibrated 
3 to 100 cycles. 


Bottom—HIGH-SPEED CONTACTOR closes ond 
opens the circuit to the primary of the resistance 
welding transformer. It is designed specifically for 
fast operation and heavy loads. Notice ample 
ventilation and generous wiring space. Knockouts 
for conduit entrance ore provided in both top 
and bottom. 
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REDUCES 
WELDING 
FOOTAGE 


UNLESS 


YOU USE 


THERMACOTE 


SPATTER-PROOF 
COVER LENSES 


THERMACOLTE spatter-proof, 
water-proof, always-clear cover 
lenses pay big dividends in in- 
creased welding footage. Prove 
it with free samples from your 


nearest dealer. 
THERMACOTE CO. 
NEWARK CHICAGO 


LOS ANGELES PORTLAND 
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can accommodate a battleship. When 
this type dock is assembled, the separate 
barges form a surface nearly as long as 
three football fields and with side walls 
rising higher than a five-story building. 
Each of the sections has a lifting capacity 
of 10,000 long tons, equivalent to a fleet of 
7500 average automobiles. An assembly 
composed of 7 such sections joined to- 
gether is large enough to accommodate a 
cruiser 

Because each barge is a complete unit in 
itself, as well as a ‘‘hotel”’ for the men who 
comprise the service crew, great amounts 
of electricity are consumed. This is gen- 
erated by diesel-driven generators on each 
section and is used to operate machine 
tools, cranes, welders, anchor windlasses, 
hoists, blowers, compressors, ventilating 
and refrigerating units and pumps for 
emptying and filling buoyancy compart- 
ments. Electric equipment for these sec- 
tional drydocks was supplied by General 
Electric. 

Unable to navigate under their own 
power, sectional drydocks are towed by 
other vessels to a protected location and 
there assembled and put into operation. 
Their latest repair equipment enables 
them to overhaul huge warships in short 
order and either send them back to per- 
manent bases under their power or put 
them back in the fight. 


EISLER ENGINEERING CELEBRATES 
25TH ANNIVERSARY 


In June of 1920, Charles Eisler founded 
the Eisler Engineering Company of New- 
ark, New Jersey. It was a small plant 
employing only a few men, but it’s pur- 
pose was a big one for it specialized in the 
design and manufacture of automatic 
machinery essential to the mass produc- 
tion of incandescent lamps, radio and 
electronic tubes and accessories. 

Eisler was among the first to install 
special automatic volume production 
equipment and methods. He introduced 
the universal coil winding machine for 
continuous and gap filament coils. No- 
table among his inventions is the bent ex- 
haust tube process for making tipless 
house lamps. Year in and out a steady 
stream of new ideas in automatic machin 
ery continues to flow from the Eisler or- 
ganization. Most of these have been de- 
signed for the lamp industry and include 
tools and implements necessary for the 
proper manufacture of incandescent lamps, 
radio, neon and electronic tubes and ac- 
cessories. 

During 25 years of fundamental and 
pioneering research, the Eisler organiza- 
tion has grown into a large progressive 
plant, internationally recognized and dis- 
tinguished for its many contributions to 
the radio tube and lamp _ industries 
Standing at the threshold of a new and 
more promising era in radio advancement 
the company is commemorating a quarter 
of a century of service to industry with a 
special anniversary catalog. This unique 
catalog is a striking commentary on the 
historical background and a revealing pic- 
ture of the Eisler organization. Profusely 
illustrated with more than 4000 machine 
and methods illustrations, it is replete 
with useful information and _ technical 
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Charles Eisler 


data for the electronic glass wor! 
dustry, and its numerous branch: It 
will make an invaluable addition to 
neering libraries and company 
throughout the country Those 

copies are invited to write directly 
Eisler Engineering Company, 7! 

13th Street, Newark 3, New Jersey 


HOBART SALES OFFICE 


Announcement is made by the Ho 
Welder Sales & Service for a new add 
of its Oklahoma City office and sal 
The new location, 518 South Rol 
Oklahoma City, is im charge of C. H. Mi 
ton, District Sales Engineer of The H 
Brothers Co. Mr. Minton ha 
The Hobart Brothers Co. for 1 
yr. in the Oklahoma City area. Mr: 


ton has ably assisted him in the 


Mr. and Mrs. Minton 


The new location provid umple 
quarters for service, repair part 
equipped for welding demonstrat 

Gene Bryan, formerly of T nas 
joined the organization in a sales act 
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HERE’S HOW ONE MANUFACTURER 
(AND THERE ARE MANY OTHERS) 


SOLVED THIS ARC WELDING PROBLEM FOR “CONCEALED 


ARC” (light coated 


wire and granular 


The general manager of a large Michigan plant, using manual Sct Aatematie Aes 
arc welding equipment, discovered that the percentage of poor Welding. 


welds went up considerably between 11 and 12 o'clock in the 

morning and between 4 and 5 o'clock in the afternoon. The on EP, 
reason was obvious — strain and fatigue began to tell on the ' 
operators after several hours of work. re 
Being an alert general manager, he figured that operators’ ‘q 4 
fatigue not only cut down production... it also my wi 


reduced profits. And at that point he decided to take 
the logical step—install Unamatic Welding —the 
modern automatic arc welding process. 


The benefits of this action were threefold: (1) Una- 
matic Welding enabled this plant to speed production 
200-300%, (2) it cut arc welding costs, (3) it resulted 
in better welding. 


UNAMATIC HEAD FOR 
“PROTECTED ARC" (light 
coated wire and tape), Avto- 
matic Arc Welding. 


We suggest that if you want to eliminate the 
“fatigue hours” in your welding departments and 
obtain these plus advantages, get the facts on Una- 
matic Welding .. . today. 


UNA WELDING, INC. UNAMATICHEAD 
1615 COLLAMER AVENUE 
CLEVELAND 10, OHIO 


(light coated wire) 
Automatic Arc 
Welding. 
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The Society assumes no responsibility 
for the validity of claims in this Section 


P & H ARC TIMER 


A patent has recently been granted to 
Erwin C. Brekelbaum and Sol. Oestreicher 
of the Harnischfeger Corp. of Milwaukee 
covering the basic functions of the P & H 
Arc Timer, for use in conjunction with the 
Production Welding Control System 
originated by that ‘company, manufac- 
turers of a complete line of arc-welding 
equipment. The are timer is an electric 
clocking device which, connected to the 
circuit of a welding machine, records the 
actual time spent by the operator in de- 
positing weld metal. And the system itself 
is a means of controlling welding proce- 
dures, production, quality and cost 
Though relatively new, the P & H Pro- 
duction Welding Control System has 
found a ready acceptance by the welders 
themselves, providing as it does a just 
basis for compensation, whatever the wage 
plan. 


A.-C. WELDING MACHINES 


J. H. Read, President of Ergolyte Manu- 
facturing Co., 3627 North Lawrence St., 
Philadelphia, announces a new line of a.-c. 
arc welding machines that replace their 
‘‘plug-in”’ models. 

The new machines are built in a modern 
octagonal all-metal case. The body of the 
case is a bright red, with black top. The 
control panel is located on the front to 
provide easy view of plug-in knobs. 

The new machines are called Ergolyte 
Standard 161 and Standard 251. The big 
features of these machines are the ease 
with which the whirlwind air cooling as- 
sembly and cyclone automatic arcing 
assembly can convert either one of these 
machines to specific welding needs. By 
the addition of these units to the Standard 
161 and 251, four different machines are 
made. This makes it easy for jobbers to 
supply the type of machine wanted with- 
out carrying large stocks of models. The 
standard machines plus fan and conversion 
accessories provide a.-c. welding machines 
for continuous welding or machines that 
strike a quick are with practically any 
type of rod. 

The heavy-duty 300 machine is a step- 
less type. Built in heavy red octag6nal 
case with black top, the heat gage on the 
front clearly shows the heat changes. 
This machine has been tested with a va- 
riety of high production heavy welding jobs 
such as gentrator bases and landing craft 
rainps. 


ELECTRODE TO WELD COPPER METALS 
WITH A.C. AND D.C. 


The Eutectic Welding Alloys Co. has 
introduced a new electrode for are welding 
Known as EutecTrode 28, the new elec- 
trode is a coated special bronze alloy to be 
used for the arc welding of bronze, brass 
and copper. 


EutecTrode 28 contains an unusual com- 
bination of metals and is shielded with a 
newly devised flux.coating that makes it 
suitable for use either on a.-c. or d.-c. cur 
rent. 

The electrode will deposit dense and 
tough metal that is a good color match to 
most types of bronzes. It will give the 
welded area substantially the same corro- 
sion resistance as these various base metals 
possess. It may also be used for welding 
copper and brass or joining ‘hese metals to 
steel, cast iron or nickel alloys, and for 
overlaying steel or cast iron to provide a 
good bearing surface. 

EutecTrode 28 is available in '/s and 
3 /\s-in. diameters and can be identified by 
a light green tip. 

A procedure sheet on the proper use and 
application of the electrode and a photo 
graph of a welding job done with Eutec- 
Trode 28 are available, upon request 
Please address all inquiries to Department 
A-2, Eutectic Welding Alloys Co., 40 
Worth St., New York 13, N. Y 


ELECTRODE HOLDER 


A new armor-clad (screw type), fully 
insulated electrode holder has been an- 
nounced by the Electric Welding Division 
of the General Electric Co. Designed 
from the operator’s viewpoint the new 
holder is recommended for use wherever 
durability, maximum safety and mini- 
mum operator fatigue are desired 

A feature of the new holder is its head, 
which is completely enclosed in a sheath 
of aluminum armor. This armor pro- 
tects the insulation, resists weld spatter 
and eliminates the possibility of accidental 
contact with the welding circuit. Thus 
the holdér remains clean while in use and 
lasts considerably longer than insulated 
holders without armor cladding. 

Designed to accommodate electrodes up 
to and including '/, in. in diameter, the 
holder is easy to use, light in weight (15 
oz.) and unusually cool in operation. A 
slight twist of the hand tightens or re- 
leases the electrode. While in use, the 


holder firmly grips the electrod 
proper angle and good current 
maintained. This keeps the holder 
tends to prevent overheating of ¢! 


i 


trode and maintains a uniform melt; 
rate clear down toastubend. Thet 

of the push-up rod do not carry 

A soldered cable connection also helps th 
holder to remain cool. The width of ¢} 
electrode slot limits the size of t! 
trode which can be inserted, thy 
venting overloading, one of the evils 
which materially shorten the life of elec- 
trode holders 


NEW WELDER’S TRUCK 


For the acetylene gas welder who must 
take his equipment to the place of weldi 
Palmer-Shile Co., 7109 West Jeffersor 
Ave., Detroit 17, Mich., has provided a 
convenient means in their new Welder’s 


Truck 


Designed to accommodate on 
one air cylinder, the new truck c1 
stabilize cylinders and is thus sai 
vide for easy handling. Truck han 
equipped with cross bar on whic! 
or torch hanger may readily b« 
Hooks weided on handles provid 
venient place for hanging gas hose wit 


not in use. Tool box is mounted on swivels 
so that tools are always in level posit 
The new truck is of all-m 
welded construction. Frame work 1s 
angle iron and sheet metal: Handles 4 
of heavy tubular steel. Over-all | 
48 in., width 29 in. Wheels are 24 x 28 
Further detailed information will 
plied by the manufacturer. 
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drilling and 
studs with 
NELSON STUD WELDING! 


Nelson Stud Welding saves time and material be- 
cause studs are end-welded to metal without drill- 
ing or tapping to secure them. Uniform welds, 
with full fillet, result every time . . . complete 
fusion between the stud and metal is obtained in 
1/, second. 

The Nelson Stud Welder is fully automatic and 
completely portable. Light in weight and easy to 
use, it welds effectively in any position. Or it may 
be operated as a production unit from a fixed jig. 
Thousands of these automatic welders are now 
being used in more than 650 industrial plants. No 
previous welding experience is necessary. 

Write today for complete details about the 
Nelson Stud Welder, catalog and price list. 


After layout and centerpunching the studs are welded to the metal 
The stud is inserted in the gun chuck, the trigger pulled and a 
complete, full-fillet weld results. Operators can weld from 500 to 
1500 studs in eight hours without difficulty. A template may be 


used if desired. 


Inspection covers are an excellent application for stud welding be- 


cause the studs are easily and accurately located without drilling and 
tapping. Welds are as strong as those made by any other method 


7 For complete details, prices and catalog write: : 

: is of Cutaway View of stud after welding and etching NELSON SPECIALTY WELDING EQUIPMENT CORP. te 
les af with Nital shows the complete fusion of the Dept. J, 440 Peralta Ave., San Leandro, Calif. i 
ight Is Stud to metal. Fillet is not only around outer 


Eastern Representative: Camden Stud Welding Corp 


2 in Surface of the stud but weld is a complete fusion é ame | ; 
7 Dept. 122, 1416 South Sixth Street, Camden, N ]. 


sup- it the stud to metal. 
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CRANE CAB DESIGN 


A radical innovation in cab design for 
overhead traveling cranes has been de- 
veloped by the Cleveland Crane & Engi 
neering Co., Wickliffe, Ohio, which in 
cludes full vision for the operator, com 
fortable sit-down control and air condi- 
tioning 

The cab is the greatest step forward in 
crane design since the advent of the all 
welded steel crane construction also 
pioneered by Cleveland Crane. Cylindri 
cal in shape it is modern streamlined in 
appearance. Corners or blind vision spots 
are eliminated. Ample room is provided 
with no waste space. 


This Revolutionary Cleveland Crane Cab 

Is 6 Ft. 6 In. High by 4 Ft. 6 In. Diameter 

and Equipped with Electric Controller & 

Manufacturing Co. Master Switches and 
Lintern Aire-Rectifier 


The transparent enclosure panels ex 
tend to the floor permitting maximum 
vision in every direction over the area 
covered by the crane. The panels are of a 
new plastic which is shatterproof and im- 
pervious to certain gases common in many 
plants that may be injurious to glass. 

With this cab, crane operation becomes 
an easy, sit-down job. Master switches 
especially designed for magnetic control 
are located for greatest convenience 
Hoist and trolley switches are attached to 
the right and left arms of the chair. The 
bridge switch is on the floor and controlled 
with the right foot. Thus there is a defi 
nite control job for each of the operator’s 
hands and feet, but none of his limbs need 
serve a double duty as in most conven 
tional cabs 

An air-cooled air-conditioning unit, 
especially designed for this cab provides 
fresh clean air at any normal temperature 
desired and gives protection against ob 
jectionable gases, dusts and fume The 
unit attached to the cab illustrated is for 
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use where temperatures do not exceed 
140°. Adequate sealing and insulation is 
provided to assure against excessive losses. 

A novel feature is the traveling plat- 
form which serves both as vestibule to the 
cab and a means for easy access to the en 
tire exterior side of the window for clean 
ing purposes. Safety locks on both plat- 
form and cab door prevent operation of 
either except when platform is in proper 
position. 

This new cab is a self-contained unit 
that may be furnished with any new crane 
employing magnetic control and it may be 
applied to existing cranes of any make 


ALL-POSITION WELDING WITH A. C. 


The use of a.-c. welding, particularly for 
vertical and overhead work, has been ham- 
pered by the lack of an all-position a.-c. 
electrode capable of producing highest 
quality weld metal. Long a research 
project, an a.-c. electrode, known as the 
ACP, has emerged from Westinghouse 
laboratories; it meets the requirements 
of the U. S. Navy Department Bureau of 
Ships and the standards for welding set by 
various associations. The new electrode 
includes an are pacifier that prevents ex- 
cessive spatter loss during the negative 
half cycles and an are stabilizer to aid in 
re-establishing the are after each current 
zero. 

For best performance on vertical and 
overhead are welding, a_ high-organic 
electrode coating is used. This coating 
provides an envelope of burning gas that 
keeps the oxygen and nitrogen in the at- 
mosphere from contaminating the weld 
metal. This type of coating leaves but 
a scanty slag over the deposited metal that 
does not interfere with welding. Curi- 
ously, this high-organic coating works in a 


Including an Arc Pacifier That Prevents Excessive Spatter Loss During the Negative 
Half Cycles and an Arc Stabilizer to Aid in Re-establishing the Arc After Each Curre! 


satisfactory manner when th; 


irrent 
flows in one direction but not the other 
Obviously, d.-c. welding is easily pe, 
formed in these positions but alterna 
half-cycles of a.-c. welding wou a as 
satisfactory. This restriction 


peded the progress of the much simp}, 
a.-c. welding for some fifte 
Good reverse-polarity (electrode ; 
all-position, d.-c. electrodes ha 
available for years. The secrets of th: 
prerequisite coating for all-posit 
welding began to unfold some 
ago 

The coating of an a.-c. welding electrog, 
must provide a number of factors, j 
pensable to a satisfactory weld. Pr 


tion from atmospheric gases, scanty slag 
no slag interference with the arc, ad 


quate drive and penetration without yp 
due spatter loss, are some of the factor: 
dependent upon a proper coating 

In addition, two factors of great im 
portance in a.-c. welding are are stabiliz 
ing and “‘are pacifying.’’ When the cur 
rent goes through current zero, the are js 
extinguished and the coating must pro- 
vide an enveloping atmosphere of highly 
ionized gas so that the are will restrike 
for the succeeding half cycle. Also, as. 
suming the current during the first half 
cycle has been flowing in the reverse-po 
larity direction (the direction in whict 
high-organic coatings operate best), the 
correct amount of ‘‘are pacifier’’ must be 
provided for the next half cycle to pre 
vent excessive spatter loss, at the same 
time avoiding loss of drive and penetra 
tion. 

The availability of an electrode capable 
of producing welds in overhead and verti 
cal positions, having the high ductility and 
freedom from porosity necessary to meet 
the most rigid code requirements, ha 
further accelerated the use of a.-c. welding 


Zero, a New A.-C. All-Position Welding Electrode Now Makes Possible Ov: 
and Vertical Welding Such as This 
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What's YOUR experience 
with BRONZE WELDING? 


Tell us what you’ve accomplished with Bronze Weld- 
ing in the way of repairs, building up of worn sur- 
faces, production operations, etc. We'll gladly pub- 
licize items of general interest for the benefit of all. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada; ANACONDA AMERICAN BRASS LTD., New Toronto, Ont, 


Busy on Bomb Parts, 
Fractured... 


me” =ANOTHER EXAMPLE 

of how Bronze Welding is help- 

ing keep vital production tools in 

— action, is this punch press used in 
producing bomb parts. 

P Repairs to the cracked frame had to be 


strong and dependable... and made with mini- 


mum delay. So the Wayne Welding Supply Com- 
pany, Inc. of Fort Wayne, Indiana used Tobin 
Bronze*. A total of 60 pounds of 14-inch rod was 
required ... and the work was completed. . . 
preparation, preheating, welding and finishing 
.-.in only 2214 hours. 

“Don't scrap it... Bronze weld it.” is a slogan 
worth remembering. How to put it to work in 
your shop forms part of the practical information 
presented in Publication B-13. This publication 
also gives detailed information on the complete 
line of Anaconda Welding Rods. Write for your 


copy today. 


of, 


Keep Faith With Your Fighters and Yourself! Buy War Bonds 
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Enlarging Storage Tanks 


ENLARGING STORAGE TANKS 


A new method by which liquid storage 
tanks may for the first time be enlarged 
to as much as twice initial size without dis- 
mantling the original structure has been 
developed by the Stacey Bros. Gas Con- 
struction Co., Cincinnati, one of the 
Dresser Industries. 


The old tank is literally boosted to new 
capacity height, as new rings are added at 
the base by a patented process which 
makes use of virtually all of the original 
structure in assembled form. Such re-use, 
along with the utilization of the original 
foundation and the minimum dislocation of 
connections, contributes much to the 
economy of the process as well as to the 
speed with which a job may be completed 

Providing for the first time an alterna- 
tive to new tank construction to increase 
storage capacity, the Stacey Bros. method 
will be particularly useful where facilities 
are crowded and there is room only for 
expansion upward. 


As much as 100% additional capacity 
may be added by Stacey men, who cut the 
existing tank shell at the base, add new 
radial plates and build a new shell around 
the old structure to give the desired height 
Water is then run into the tank up to the 
new shell level, so that compressed air 
may be introduced to float the old cover 
shell up to the new level. Various con- 
trols hold the tank steady and level to 
1/,,in., while 4-in. filler plates are inserted 
between the shells, and the two units are 
tack welded in place. 

When air pressure is released, and the 
water drained from the tank, the two shell 
sections and fillers are completely seal 
welded on the outside. Inside, the old 
shell is trimmed and welded at intervals 
around its circumference, and the en- 
larged tank is ready for connections and 
service. 

Originally developed to obtain better 
buoyancy control of petroleum storage 
tanks in areas subject to flood, the new 
method can be used to build up tanks hav- 
ing either umbrella type roofs, or roofs 
supported by center columns. The in 
herent economies of this method are ex 
pected to be of widespread significance in 
the busy days ahead. 
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MAGNAFLUX INSPECTION 


A new unit for magnetic particle in- 
spection, known as the KH-2 unit, has 
just been introduced by Magnaflux Corp. 
Of radically different electrical design this 
Magnaflux unit is particularly well suited 
for inspection of welds, castings, large 
forgings and machinery parts, and is 
recommended for general use in foundries, 
welding shops, oil refineries, shipyards, 
etc 

This unit is unique in effectiveness. It 
permits detection of deeper subsurface 
discontinuities and enables one to dis- 
tinguish between laminations and segrega- 
tions in rolled plate. Welds designed with 
open roots can be inspected without inter- 
ference of nonrelevant indications. This 
unit may be used to locate shrinkage 
cracks, hot tears, blowholes, porosity, etc., 
in castings; thermal cracks, lack of pene- 
tration and fusion, slag inclusions and 
other discontinuities in welds; laps, 
bursts, cold shuts, etc., in forgings; and 
fatigue cracks in machinery parts 


The design of the new KH-2 
unit is based on both practical , Perieng 
and extensive laboratory resear: Min 
mum size, weight and maintenance with ax. 


treme durability are featured. I; 


lurnishes 
half-wave, single-phase, rectific, 


output 
for d.-c. magnetization and also high. 
amperage, low-voltage a. c. for both mag. 
netization and demagnetizatic: 
tremely versatile and requires IXiliary 
equipment except the Magnaflux Powde 
Blower 

Additional information an 
mentary copy of the artick 
Inspection and Salvage of Machin. 
Weldments...” by James W. Owens may 


be obtained by writing to Magnafly) 
Corp., 5900 Northwest Highway, Chi age 
31, Il 


SAFETY CHART 


A new, invaluable reference chart fo; 
welders, which points out th proper 
shades of filter lenses to wear for differen: 
types of welding operations, is announce 
by the American Optical Company 
Copies of the chart can be secured free of 
charge by writing the concern direct a 
Southbridge, Mass. 

The new chart will help simplify an 
speed up the welder’s work in addition t 
guarding his eyesight. For example, in 
oxyacetylene torch cutting and welding 
the shades of filter lenses are classified 
according to whether the cutting or weld 
ing is light, medium or heavy 

Of great importance to the welder, the 
shades for electric welding are classified 
according to the different diameters of the 
welding rods; consideration has also been 
given to the use of carbon, helium and 
atomic hydrogen arcs. 

Wherever possible, a choice of shades is 
given because of each individual's varying 
sensitiveness to light. The chart is printed 
on substantial lightweight cardboard 
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FOR HORIZONTAL 


Used particularly in positioned production welding of a 
wide variety of plate assemblies—in shipyards for welding 
bulkheads, hatch girders, deep tanks, etc. ...in other 
industries for welded car frames, roll pipe welding and 
welded machinery. RACO 20 Electrodes may be used with 
equal success on direct or alternating current. 


These electrodes meet the requirements of: 


A.W.S.—A.S.T.M. Specification A233-43T, Type E-6020 
U.S. Navy Bureau of Ships Spgcification 46E3 (INT) 


Grade Il, Class 2 
Other RACO Mild Steel Electrodes: 


RACO 5S— For deep grooves. A.W.S, E-6030 

RACO 7-~ All position, reverse polarity. A.W.S. E-6010 
RACO 8— General purpose, poor fit-up. A.W.S. E-6012 
RACO 1] — All. position, A.C. A.W.S. E-6011 

RACO 13— General purpose, light gauge. A.W.S. E-6013 


REID-AVERY\COMPANY 


DUNODAL K 


1919 


PRODUCERS 


OF 


INCORPORATED 
BALTIMORE 22 MARYLRtANOD 


ARC WELDING ELECTROQES AND WELDING RODS 
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SECTION ACTIVITIES | 


BOSTON 


The Annual Meeting of the Boston Sec- 
tion was held on April 9th at the Engi- 
neer’s Club. C. E. Betz, Vice-President, 
Magnaflux Corp., Chicago, spoke on ‘‘The 
Place of Magnetic Particle Inspection in 
the Welding Field,’’ and Arthur N. Kug- 
ler, Applied Engineering Department, Air 
Reduction Sales Co., New York, spoke 
about ‘Electrodes, Their Classification and 
Use.” 

The following officers were elected by 
ballot to serve for the year 1945-'46: 
Chairman—P. E. Kyle, Mass. Institute of 
Technology, Cambridge; Vice-Chairman 
H. G. Austin, Lukenweld, Inc., Bost&n; 
Sec.-Treas.—P. N. Rugg, Boston Edison 
Co., Boston; Trustee—L. F. Jackson, The 
Linde Air Products Co., Boston. Dzrec- 
tors (for 2 yr.)—G. A. Ross, General Elec- 
tric Co., Lynn; E. L. Sheerin, The Linde 
Air Products Co., Boston; H. H. Stahl, 
The Lincoln Electric Co., Boston. 


CHICAGO 


The April meeting of the Chicago Sec- 
tion was held on the 20th. B. L. Wise, of 
the Federal Machine and Welder Co., dis- 
cussed “‘Recent Resistance Welding De- 
velopments.’’ Pre-Meeting Movies ‘‘On 
the Air’’ and ‘‘Electronics at Work’’ were 
shown through the courtesy of the West- 
inghouse Electric Corp. 


CINCINNATI 


James K. Ross, Design Engineer, Cin- 
cinnati Milling Machine Co., gave a Dis- 
cussion of Welding Costs, at the April 24th 
meeting. Movies ‘‘Back to Normal” and 
“Air Battles, January Ist’’ were shown 
following the talk. 


CLEVELAND 


J. F. Wagner, Vice-President, The Bur- 
dett Oxygen Co., 3300 Lakeside Ave., 
Cleveland 14, Ohio, has been appointed 
Secretary-Treasurer of the Cleveland Sec- 
tion. 


COLUMBUS 


The May meeting of the Columbus Sec- 
tion was held on the llth. R. W. Holmes, 
Service Engineer for Curtiss-Wright spoke 
on Helldivers in action in the South Pacific 
Theatre of War. A Navy film “Aircraft 
Welding” was shown. 


DETROIT ‘ 


The speaker of the April 4th meeting 
was J. W. Cable, Sales Manager of the In 
duction Heating Corp., New York City, 
who discussed induction heating and braz 
ing. Mr. Cable was introduced by the 


honorary chairman, E. L. Kavanaugh, 


Senior Engineer, Power Sales Division 
of the Detroit-Edison Co. Mr. Kava- 
naugh advised the meeting of the Induc- 
tion and Dielectric Heating demonstra- 
tion sponsored by his company, to be 
held April 10th, 11th and 12th. He gave 
a brief history of the development and use 
of induction heating before introducing the 
speaker. 

Mr. Cable described how induction heat- 
ing uses high-frequency electrical current 
to rapidly heat closely controlled areas to 
provide sufficient heat to melt various 
bonding materials from soft solders to cop- 
per. Slides and brazed specimens demon- 
strated accomplishments achieved, using 
this method of heating. A lively question 
and answer period followed Mr. Cable's ex- 
cellent talk. 

The technicolor film ‘“‘The Alcan High- 
way” presented by Lt. Col. W. H. Harvie 
of the U. S. Engineers Corps opened the 
meeting. 

A broad scale survey of welding tech- 
nology was presented May 4th at the Sec- 
ond Annual Welding Conference of the 
Detroit Section, comprising an afternoon 
and an evening session. 

Three papers were offered in the after 
noon program, which was under the tech 
nical chairmanship of L. A. Danse, chair- 
man of General Motors Corp. metallurgi- 
cal committee. The first of these was a 
paper by G. O. Hoglund, welding engineer 
Aluminum Co. of America, on ‘‘Methods 
of Joining Aluminum.’”’ Mr. Hoglund de- 
scribed the various classes of welding 
which could be utilized in specific situa- 
tions where aluminum was the metal to be 
joined, and described a number of new uses 
to which aluminum is being put. Charles 
H. Jennings, of Westinghouse Electric & 
Mfg. Co. Research Laboratory, spoke on 
‘How to Control Welding Distortion.’’ 
One of the main points he brought out was 
that a definite welding procedure is neces- 
sary in all shop work even though full ad- 
vantages are taken of fixtures and pre- 
forming. He described distortion as an in- 
evitable result of cooling. 


The third paper of the afternoon was on 
‘Resistance Welding Laboratories and In- 
struments,’’ presented by R. T. Gillette, 
welding engineer of General Electric Co 
Mr. Gillette declared that a well-equipped 
laboratory must be prepared to make 
metallurgical studies, macro and micro 
photographs, X-rays and also X-ray testing 
to determine weld soundness. The labora- 
tory also should have facilities for develop- 
ing data on preheating and postheating, 
together with equipment for physical, 
chemical and spectrographic testing. At 
the evening program the dinner speaker 
was C. M. Ripley, power engineer of Gen- 
eral Electric Co., who offered a nontechni- 
cal presentation of the broad sphere occu- 
pied by electricity, and the effects of its 
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adaptability and low cost. Follow ing din- 
ner, for which the toastmaster Austir 
Grant, Detroit radio commentator, ther, x 
was music and dancing. ) 
New officers for next year were ay = 
nounced during the evening. George 
Friebel of Harnischfeger Corp. become = 
chairman, A. H. Lewis of Swift Electric % 

Co. is first vice-chairman; A. J]. Last of 


Welding Sales & Engineering Co econd 
vice-chairman; G. N. Sieger of S. Ms 
Corp. is secretary-treasurer; and Edgar 
Brown of the American Brass Co., wh 
served as chairman of the Second Annua 
Welding Conference of the Detroit Se 
tion, is asststant secretary-treasurer 


INDIANA 


The April meeting of the Indiana Se 
tion was held at the Riley Hotel, India: 
apolis, April 27th. 

E. F. Holt, Research Engineer, P, R 
Mallory & Co., Inc., gave an interesting 
talk on ‘‘Comparison of Copper Base Ma 
terials Used in Resistance Welding.”’ 

A technicolor film, ‘‘The Magic Wan 
of Industry,”’ which was produced by t) 
Lincoln Electric Co., and whic! 
cently released by the Navy, was shown 


KANSAS CITY 

oul 

H. W. Sharp, Metallurgist of the Stood 
Co., was the speaker at the April meeting h: 

His subject was “‘Micro-Structure of Har up hal 

Facing Alloys.’’ He explained the applica "T'n 


tion of hard facing alloys, the type 


ally, 
construction of rods available, and illu a 
trated by slides of micro photographis t! " 
structure of the deposited material avis. 
A sound film “‘What Makes the Battle I ki 
was presented. was 0 
crack 
LEHIGH VALLEY “te 
The final meeting of the 1944-45 seasot "Y 
was held on May 7th at the Hote! Bethl 
hem, Bethlehem, Pa. After the dinner, t! Smitty 
Eastman Kodak sound film on ‘Col lady w 
Photography” was shown who 
The following officers were re-elected! guage 
next season: Chairman—J. W. herd 
Mack Manufacturing Corp.; | Cha 
man—G. E. Doan, Lehigh Universit in the 
Secy.-Treas.—Julius Naab, Ingersoll-Ras "Be 
Co. Incoming Directors—H. O. Hill 4 
Q. E. Charlesworth, Bethlehem Stee! 
The technical paper on ‘Stee! 
in Welded Construction’’ was prepa! We 
C. W. Briggs of the Steel Founders 50% Sm 
of America and read by J. W. Juppen inv 
of the Lebanon Steel Foundry pa car 
did not discuss the controversial! ou 
castings versus welded constr nev 
did discuss the repair and assem! ica anc 
ings by welding. Pr 
After the technical progra! M1 in | 
ments were served. 
1945 
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Battle 


How tipped 


off 


the new Murex HTS 


pl our arc-welding super, let 
out a roar that must have carried 
lear up to the Front Office, waking 
up half our Brass Hats. 

“I'm the boy,” he squawked tragic- 
ally, “that everything happens to! 
Kindly look at that assembly, Miss 
Davis.” 

I kindly looked at the assembly. It 
was a part he’d just welded. It had 
cracked. 

“It's busted,” I said brightly. 

“You're —— right it’s busted!” 
smitty yelled, forgetting I’m just a 
lady welder, and not a night club babe 
who is used to such fascinating lan- 
guage. ‘And I'd like to bust the guy 
that thought this steel could be welded 
in the first place. Now what do I do?” 
I said 


Being new around here.” 


We sort of dreamed up Miss Davis. But 


Smitty's problem was only too real: it | 


involved Speedcase steel analyzing .20 | 


carbon, 1.25 manganese, .02 phosphor- | 


ous, .04 silicon and .25 sulphur. The 


new Murex HTS rod solved it for him— | 


and is solving lots of other arc-welding 
Problems under conditions mentioned 
In italics above. 


calmly, “I wouldn’t know. But I can 
tell you what the arc-welding super 
I used to work for did whenever he 
got in a jam. He put ina hurry call to 
Metal & Thermit, who make about 
thirty electrodes they call Murex, and 
a Murex man would come on the run 
with the answer.” 

Smitty began to flare up, the way 
men usually do when they ask your 
advice and you give it. But one more 
look at the cracked welds cooled him 
off. He called Metal & Thermit. 


The Murex man was out the next 
day with something he called the new 
Murex HTS or High Tensile Steel 
rod. Ina jiffy he had on welding gloves 


and a helmet and was making welds 


without cracks or porosity. 

“This HTS,” 1 heard 
him tell Smitty, “was designed to fill a 
definite need. Because of its moderate 
penetration and low pick-up of alloys it 
is an ideal rod for use on many hard-to- 
weld steels, particularly those of the high 
ind it's 
an all position rod that can be used on 


new Murex 


carbon and high sulphur types. 


lots of jobs where we used to have to weld 
with stainless steel.” 

The upshot was that Smitty ordered 
3000 pounds of the new Murex HTS 
on the spot. And when I left for the 
day, he and the Murex man still had 
their heads together over the new 
Murex Wall Chart, which gives all 
the data on Murex’s thirty-odd elec- 
trodes. I advise you to write for one 
to tack up in your department. And to 
save a lot of excitement and agony 
when some new arc-welding problem 
comes up, tip your boss off to call or 


drop a line to: 


METAL & THERMIT CORPORATION 
120 BROADWAY, NEW YORK 5, N. Y. 
ALBANY - CHICAGO PITTSBURGH! 


SO. SAN FRANCISCO TORONTO 
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LOS ANGELES 


April Dinner meeting of the Los Angeles 
Section was held April 19th, at Scully’s 
Restaurant. Pre-dinner showing was 
made of the British produced short ‘‘Air 
Battle.” 

The speaker, C. C. Pendrell, District 
Manager, Haynes-Stellite Co. presented a 
paper titled ‘‘Welding Structures of Hastel- 
loy Alloys.’’ This paper consisted of a com- 
pilation of the nation’s manufacturer’s ex- 
periences in Hastelloy fabrication. Slides 
clearly illustrated the various steps in and 
methods of construction with sketches and 
photographs. C. G. Chisholm, Chemical 
Engineer of Haynes-Stellite Co. took over 
the discussion and gave “‘all the answers’’ 
including a “‘ringside’’ account of the de- 
velopment and application of Hastelloy in 
the 100 Octane program. 

Sectioned specimens were presented for 
personal examination by each of the group. 

Preview showing for the West Coast was 
made of the film ‘‘Magic Wand of Indus- 
try—Are Welding.’’ This film produced 
by Lincoln Electric Co. was acclaimed a 
natural for selling arc welding to the lay- 
man. 

Concluding feature on the program was 
reshowing of film ‘‘Air Battle.”’ 


LOUISVILLE 
April dinner meeting, the ‘‘grand- 
finale’ of the current seasonal activities 


was held Tuesday, April 24, 1945, with a 
dinner meeting attended by 150 members 
and guests with a very popular subject 
Welding of Aluminum” being pre- 
sented by Alcoa’s G. O. Hoglund. A 
“‘sound”’ motion picture ‘‘How to Do It” 
together with lantern slides plus the knowl- 
edge and personable Mr. Hoglund’s inter- 
pretation of the subject really put the final 
touch to the aforesaid ‘‘grand-finale.”’ 


Our ‘‘dinner-toaster’’ Bruce Dudley, 
President of the Louisville Baseball Club 
of the American Association, entertained 
with an analysis of the ‘‘Colonels’’ and 
their individual characteristics which left 
no doubt in the audience’s mind that 
Louisville has won the pennant—at least 
on paper— and all we need to do now is 
to follow through 

The invited guests seated at the execu- 
tives’ table of nine were: Colonel Kelley 
Lewis of the Indiana Ordnance Works, Lt. 
George C. Watt, Jeffersonville Boat & Ma- 
chine Co., and Dr. G. C. Williams, Univer 
sity of Louisville. 

R. E. Fritsch, our veteran Master of 
Ceremonies had on display the extraordi- 
nary paintings of ‘‘Twelve War Subjects” 
by James Sessions which have been recog- 
nized by the Metropolitan Museum of Art, 
also the Chicago Art Institute. Rudy be- 
ing President of Tube Turns, Inc., the own- 
ers, the Display was allowed by special 
arrangements. Each guest was presented 
with a ‘“‘Calendar-ized’’ copy of each 
painting. ; 

Theodore H. Lewis, Chairman pre- 
sented to Mr.”"Hoglund (Alcoa) ‘‘A certifi- 
cate of appreciation”’ appropriately framed 
for wall decoration. G. W. Plinke also re- 
ceived an award for his composition en- 
titled ‘‘A Tribute to the American Welding 
Society.”’ 


MARYLAND 


At the March Meeting, A. C. Earlbeck, 
Welding Technician, presented the paper, 
“The Future of the Welding Operator in 
the Baltimore Area.’’ Mr. Earlbeck cited 
the possibilities in further designing for 
welding and the need-for continued educa- 
tional effort along these lines. The de- 
mand for operators hinges upon this ex- 
pansion of the welding art. The need for 
competent job shop-operators in the vari- 
ous communities, will, no doubt, increase. 

The discussion brought out the fact that 
many of the war-job trained people are 
now returning to their home towns to open 
shops of all kinds. It was interesting to 
note the opinion that many of these people 
will return to farms and maintain their own 
welding facilities where possible. 

At our April Meeting, Lt. L. B. Sykes, 
U.S.N.R., Bureau of Ships, Research and 
Standards Section, presented a paper, 
“Some Metallurgical Factors Which In- 
fluence the Weldability of Steel.” Lt. 
Sykes’ paper was, in a sense, a critique on 
the efforts of manufacturers of equipment, 
rods, and upon the nature of tests to prove 
their adequacy for the welding job. 


J. C. Cumberland, our Chairman, was 
not present, as he was undergoing a minor 
operation in the hospital. 


Two of the General Electric Co.’s films, 
‘Excursions in Science’ were shown for 
educational entertainment. 


MILWAUKEE 


Leon C. Bibber, Welding Engineer, 
Carnegie-Illinois Steel Corp., Pittsburgh, 
Pa., presented the welding address on ‘‘A 
Study of the Longitudinal Tensile Proper- 
ties of Large Specimens Simulating Ship 
Construction,’ at the April 27th meeting 


NEW JERSEY 


Charles Kandel of Craftsweld Equip- 
ment Corp., and Charles Cooper of Metal 
& Thermit Corp., were the guest speakers 
at the April 17th meeting. Their sub 
jects were on Underwater Welding and 
Cutting in Salvage and Industrial Opera 
tions. Demonstration models of diving 
gear gas cutting torches and arc-oxygen 
electrode holder added to the interest of 
the papers. A film ‘‘Bombing of Pearl 
Harbor”’ was also shown. One hundred 
forty-two members and guests were pres- 
ent 


NORTHERN NEW YORK 


George N. Sieger, President of 5-M-S 
Corp., Detroit, spoke on Resistance Weld- 
ing, at the April 26th meeting of this Sec- 
tion. 


OKLAHOMA CITY 


April meeting held on the 19th was ad- 
dressed by H. W. Sharp, Metallurgist of 
Stoody Co., Whittier, Calif. Mr. Sharp’s 
address ‘‘Micro-Structure of Hard-Facing 
Alloys’’ was completely illustrated with 
slides and actual specimens. 


THE WELDING JOURNAL 


PEARL HARBOR 


The newly formed Pear] Har! 
has announced the 
lowing officers: Chairman 
Shanley, Vice-Chairman—N 
Woods, Secy.-Treas. 
Jr. Past-Chairman—Roncisco 
Directors—Joseph Waldman, Armand + 
Champagne and Stanley Jurezy a 


l 
election of the fo 
David E. Woodie 


Since the above election Mr. \ odling 
the Secretary-Treasurer, has been trans. 
ferred and Donald B. Towler of Hono. 
lulu, Hawaii, has been appointed as Act. 
ing Secretary-Treasurer. 
PHILADELPHIA 

Regular meeting held on April iéth 


H ward ] 
J 


Professor J. T. Norton of Massachusetts § 


Institute of Technology, spoke on “Re 
sidual Stresses in Welds.”’ 

The following are the meinbers of th 
Philadelphia Executive Committee fo 
1945-46: Chairman—Arthur A. Holz 
bauer, Sun Shipbldg. & D.D. Co., Chester 
Vice-Chairman—Harold B. Seydel, Air 
Reduction Sales Co., Philadelphia: Treg 
urer—William F. Carson, Carson & Carsor 


Philadelphia; Secretary—K. W. Ostron 
Arcos Corp., Philadelphia; ly. Past 
Chatrman—George R. Johnson, The Lit 
coln Electric Co. Term Expires 194 


T. M. Jackson, W. S. Wagner. Term Fx 
pires 1947: H. J. Irrgang, I. C. Frederick 
Term Expires 1948: Harry W. Pierce, A 
B. Gordon, O. J. Pearre 


PITTSBURGH 

Nearly 100 members and guests at 
tended the March 21st meeting of th 
Pittsburgh Section and heard Willia 


Watts, Research Metallurgist, Falk Cory 


Milwaukee, discuss “Steel Castings, 
Use in Weldments.”’ 


Mr. Watts discussed the engineering andj 


metallurgical properties of cast steel suit 
able for welding; the factors of desig: 


specifications required to insure satis-§ 
factory castings for welding, and t 
economies of steel castings for weldment 
including typical examples 

It was shown that cast steel has identical 
physical metallurgical and welding p1 


those of rolled and forgé a 
With proper atter 
tion to design, sound castings can | 
cured which can materially aid i 
ing the production time and cost 

ments. Numercus examples of the efi 
tive use of lt 
applications were illustrated by slides 


ties as 
similar composition. 


f weld 


steel castings in 


PUGET SOUND 


The following officers were el 
the coming year at the April 25th n 
of the Puget Sound Section: Chatrma? 
Prof. Gilbert S. Schaller, Vice-Chairman 
Floyd Mathews, Secy.-Treas.— Robert 
Russell. Executive Board 
George Tepley, Jack Ward, Geors 
(2-yr. term)—I. C. Bradway, Car! 
H. O. Van Slyke. 

The meeting was preceded by th 
question box discussion with Jo 
presiding 


usua 


Holt 
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CAN YOU ANSWER THESE QUESTIONS 
about Welding of Stainless Steels ? 


TRUE FALSE 
Molybdenum is added to stainless steels to 
increase their scaling resistance ot ele- 
vated temperatures. 


}2. Not all stainless steels are classified by 
metallurgists as “austenitic.” 


Stainless steel electrodes are used on 


reverse polority because they will not 


. ; The first electrode of a new type, or a definite im- 
operote sotisfactorily on straight polarity. 4 


provement of an old one, is always hard to make. 
“EL fesjog Once the perfection of the “sample” is established, 
| the ability to turn out millions of duplicates belies the 
Questions to 10, inclusive, have appeared in preceding advertise- "EL : 
tor thant difficulties overcome in the creation of that first satis- 
factory new one. Months, sometimes years, of research 
and experiment are necessary in our own laboratories 
and through our Fellowship at the Mellon Institute, to 
achieve the exact combination of physical properties, 
operating characteristics and standards of performance 
required of each new McKAY Electrode. 
Thereafter, all others of the adopted type, are copies 
of the original. 
available for distribution. | That-these “copies” may be faithful reproductions, 
We shall be glad to send you McKAY assures uniform production by careful anal- 
a cone epee request. Ask yses of core wire and coating ingredients, constant 
supervision, frequent checks of production samples 
and rigid inspection. 
So, from first to /ast... from research through pro- 
duction ... McKAY mild, alloy and stainless steel 
Jj electrodes are made to be better. Try them and see. 


A limited number of these 


valuable booklets are still 


for ‘“Things to Know about 
Welding Stainless Steel.”’ 


GENERAL SALES OFFICES: YORK, PA. 


-. WELDING ELECTRODES .. . COMMERCIAL CHAINS .. . TIRE CHAINS 
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The speaker for the evening was William 
A. Snyder of the Engineering Dept. of the 
University of Washington, who gave one 
of the outstanding talks of the year in a 
discussion on the fundamentals of welded 
machine design. A very important part of 
his talk referred to the amount of dis- 
tortion and residual stress caused 


SAINT LOUIS 


On April 13th, the St. Louis Section of 
the AMERICAN WELDING Society held its 
regular monthly meeting at the Engineers’ 
Club of St. Louis, and our speaker for the 
evening was H. O. Westendarp, Jr., Elec- 
tric Welding Division, General Electric 
Co., Schenectady, N. Y 

Mr. Westendarp’s subject for the eve 
ning was ‘““The Selection of Welding Elec 
trodes’’ and in presenting this subject, 
A.W.S. specifications on electrodes were 
discussed in considerable detail. The pur 
pose of detail acquainted those in attend 
ance with the significance of the specifica 
tions, and pointed out how these specifica 
tions serve as a guide in the selection of 
electrodes. A significant point which was 
brought out was that a welding operator 
who is reasonably familiar with the new 
A.W.S. specifications would not go very 
far off the track in selecting electrodes to 
meet the requirements of the various jobs 
Considerable detail was given in describing 
the characteristics of electrodes falling 
into each class of the A.W.S. specifications, 
and that was the main intent of the talk 

A premeeting movie was shown en 
titled “The Story of A.-C. Welding,” 
which film was produced and presented in 
technicolor sound by the General Electric 
Co. 

There was a short business session dur 
ing which time a nominating committee 
was elected from the floor for the purpose 
of selecting a roster of nominees for ele 
tion to the executive olfices of the Section 

The attendance was approximately 250, 
and at the conclusion of the meeting, re 
freshments were served in the Club Recrea 
tion Room 


SAN FRANCISCO 


rhe principal speaker at the March 


26th meeting, was LaMotte Grover, Weld- 
ing Engineer for Air Reduction Sales Co., 
New York. Mr. Grover spoke on “ Design 
and Construction of Arc-Welded Steel 
Structures,’’ illustrating his talk with a 
number of very interesting slides. Some 
of these illustrated typical layouts for 
welding structures, such as bridges. and 
building structures and, furthermore, illus- 
trated structures which had been 
thus Other slides illustrated 
proper and improper sequences as used in 
ship construction. This talk evoked a 
considerable amount of interesting discus- 
sion 

A surprise speaker was A. G. Bissell, 
Principal Materials Engineer for the U. S 
Navy Bureau of Ships. Mr. Bissell spoke 
very briefly on the ‘‘Welding Engineer.”’ 

Following the speakers, a motion pic- 
ture, Welding Stainless Steel,’”’ pre- 
pared and provided by the Allegheny- 
Ludlum Steel Co., was presented 


some 
erected. 


WASHINGTON, D. C. 


The Washington Section held its annual 
dinner and final meeting of the 1944-45 
season on Tuesday, April 24th, at the 
Hotel 2400. A cocktail hour, generously 
sponsored by local representatives of in- 
dustry, preceded the dinner, which was 
interrupted at strategic intervals by re- 
tiring chairman C. E 
tertained the 106 guests from his reper 
toire of magic 

The organizer of ‘the Section and first 
Chairman, A. G. Bissell of the Navy De- 
partment, presented ‘‘Jack’’ with the re- 
He then installed 
the new officers for the coming year, who 
S. W. Trainer, 
Vice-Chairman—G. 


Jackson, who en 


tiring chairman’s pin 


are as follows: Chairman 
Harnischfeger Corp.; 
G. Luther, Naval Research Laboratory; 
Secretary —A. Piltch, Naval Gun Factory; 
Trea surer R Woe 
Technical Services. Executive Committtee 
New Appointees: G. Hodge, G. B. Grable, 
J. O. Mack, W. M. Wilkerson. Other 
Vembers of the Executive Committee: C. E. 
Jackson, H. L. Ingram, R. H. Davies, A. 
G. Bissell, T. E. Haimill, R. S. Stover, J. 
C. Ritter, L. H. Fawcett. 

Miss M. M. Kelly, National Secretary, 
was special guest of the Section and she 


Washington 


spoke briefly of the growth of th 


IRTY 
and the interest of national hea urters 
in section affairs. 

Ted B. Jefferson, Editor of Th, eldin 
Engineer, was the principal speaker of the 
evening. Mr. Jefferson discuss: Weld 
ing in the Postwar World.” Hj aterial 
was well selected and left no doubts as + 
the future security of the field of we} ling 

The meeting closed with a liv. rues 
tion and answer period which was handle¢ 
by the speaker. ee 
WESTERN MICHIGAN 

April meeting held on the 30th was aq 
dressed by E. B. Brown, Developmen 


Engineer of the American Bra »., De 
troit, Mich., on ‘‘Welding of Coppe; 
Copper Alloys.’’ Mr. Brown did a very 
fine job with his subject and held the inte; 
est of a sizable audience. Th: lored 
movie ‘‘Copper Goes to War” wa eauti 
ful thing and is recommended to any audi 
ence of a welding nature. 


WICHITA 


The April meeting of the Wichita Se 
tion was held on the 18th. H. W. Shar 
Metallurgist, Stoody Co., Whittier, Calif 
spoke on ‘‘ Microstructures of Hard Facing 
Alloys.”” Mr. Sharp’s talk was illustrat 
by interesting slides. A very active ques 
tion and answer period followed 

Through the courtesy of the Army Ai 
Forces, a sound film ‘Birth of the B 
was shown. 


YORK-CENTRAL PENNA. 


An Annual Meeting and Dinner was 
held on April 11th. A delicious dinner 
addition to the General Electri 
Magic features 
was designated as Ladies 


his meeting 


were the 


Night 


YOUNGSTOWN 


R. B. Lincoln of Pittsburgh Testing 
Labs. addressed the April 19th meeting 
“Metallurgy for Welders.”” Sixty-hve 
members and guests were present 


DISTRICTS AND SECTIONS—American Welding Society 


(Vice-Presidents, Chairmen, Secretaries and Regular Meeting Dates) 


»1—NEW YORK AND NEW ENGLAND 


F. C. Fyxge, Vice-President, c/o Stand- 
ard Oil Development Co., Elizabeth, 
N.J 

BOSTON 2nd Men. 

CHAIRMAN-——Pror. P. E. Kyte, Mass. Inst? of 


Technology, Cambridge, Mass 
SECRETARY P. N. 22 
Wakefield, Mass 


BRIDGEPORT 


CHAIRMAN-——N. B. GILLILAND 
St., Stratford, Conn 


i883 N 


Eastern Ave., 


Main 


HARTFORD 


CHAIRMAN |. W. Mortimer, The Whitelock 
Mfg. Co., P. O. Drawer 390, Hartford, Cogn 

SECRETARY——R. H. FLortan, Trumbull! Electric 
Mfg. Co., Plainville, Conn, 


NEW JERSEY 3rd Tues. 
CHAIRMAN-~—G. W. Nicu, Tidewater Associated 
Oil Co., Bayonne, N. J 
SECRETARY——-P. N. Matrern, Wilson Welder & 
Metals Co., 60 E. 42nd St., New York 17, 


NEW YORK 2nd Tues. 
CHAIRMAN-—-H. ©. Kurnke, Air Reduction 
Sales Co., 181 Pacific Ave., Jersey City, N. J 


SECRETARY—C. ParKs, The Bullard Co, 286 SECRETARY-——G. Sykes, The Linde Air Products 
Canfield Ave., Bridgeport 2, Conn Co., 30 E. 42nd St., New York 17, N. Y 


NORTHERN NEW YORK Last Thurs 
CHAIRMAN—-H. S. Swan, American 
Co., Nott St., 5 Story Bldg I 
SECRETARY—R. S. PELTON, 
Co., Schenectady, N. Y 


PORTLAND, ME. 
CHAIRMAN—ROBERT MACGREGOR 
ford St., Portiand, Me 
SECRETARY—LEONARD W 
Foreside, Town Landing 


ROCHESTER 
CHAIRMAN-—P. A 
Rochester, N. 
SECRETARY E.R. Jones 

Wks., 133 Murray St 


Gener 


LOOPER 
Portiat 
ECKLUND 


Allen Iror 


Rochester 
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SQUARE 
FRAME 


we E L D F R WITH WSR (WELDING SERVICE RANGE) FROM 60 TO 375 AMPERES 


MODEL WA-300 


ms Built in response to popular demand, this new Now — these added features: 
y-five machine incorporates all the advantages of * POLARITY REVERSING SWITCH 


P&H's unique Square-Frame design. Here's ® REMOVABLE STATOR—for easier inspection 
and servicing 


simple construction, with but two major parts ® CONTACT OVERLOAD PROTECTION 
. .. parallel operation, (with dual mounting ® MAGNETIC STARTER—with low voltage and 
of machines you can handle higher amperage overload protection 


® WEATHER-PROOF CONSTRUCTION 
needs) . . . single control for any desired weld- 
P & H’s Square Frame design—proved by over 70 million 


ing heat... “Visi-matic” calibration which en- production hours—assures you of reliable operation for 
ables you to select, instantly, the right current many years to come. And WSR (Welding Service Range) 


ratings give you the actual usable welding current the 
for each of the three classes of electrodes— 


machine will deliver from minimum to maximum 
high, medium, or low voltage. Write for your copy of Bulletin W-59. 


a General Offices: 4551 W. National Ave., Milwaukee 14, Wis. 


A COMPLETE ARC WELDING SERVICE 


ARC 
WELDERS 


AC WELDERS WELDING WELDING WELDING PRODUCTION ELECTRIC Hi CORPORATION 
ELECTRODES POSITIONERS CONTROL SYSTEMS HOISTS are us 
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SYRACUSE 2nd Thurs. 
CHAIRMAN-—R. GrReeR, Carrier Corp., 302 S. 
Geddes St., Syracuse, N. V 
SECRETARY—J. Hotcukiss, 1591 Westmore- 
land Ave., Syracuse 10, N. Y. 


WESTERN MASSACHUSETTS Last Mon. 
CHAIRMAN—EmMIL Westinghouse Elec. 
Corp., 653 Page Blvd., Springfield 2, Mass. 
SECRETARY—E. J. Pe.tier, Westinghouse 
Elec. Corp., 653 Page Blvd., Springfield 2, 
Mass 
WESTERN NEW YORK 3rd Fri. 
CHAIRMAN-—J. Cousins, J. D. Cousins & Sons 
Boiler Wks., 667 Tifft St., Buffalo, N. Y. 
SECRETARY—R. S. Lanz, Ross Heater & Mfg. 
Co., 1407 West Ave., Buffalo, N. Y. 


#2—MIDDLE EASTERN 
H. W. Lawson, Vice-President, c/o 
Ingalls Iron Works, 1 E. 42nd St., 
New York 17, N. Y. 
LEHIGH VALLEY 
CHAIRMAN-—J. W. Kenwortny, 113 N. llth 
St., Allentown, Pa. 


SECRETARY—JULIUS NAAB, 
Co., Phillipsburg, N. J. 


MARYLAND 3rd Fri., except April 

CHAIRMAN—W. H. SwHarprow, 3806 Ednor 
Road, Baltimore, Md. 

SECRETARY—R. FITZGERALD,’ Consolidated 
Gas Elect. Light & Power Co., Westport, Sta., 
Kloman St. Baltimore 30, Md. 

PHILADELPHIA 3rd Mon. 

CHAIRMAN—A. A. Sun Ship 
building & Drydock Co., Chester, Pa. 

SECRETARY—K. W. Ostrom, 213 Glen Gary 
Dr., Westgate Hills, Upper Darby, P. O., Pa. 

TIDEWATER 

CHAIRMAN-——C. O. BARHAM, 1501 Lansing Ave., 
Portsmouth, Va. 

SECRETARY—E. C. Rowe tr, 118 Oregon Ave., 
Portsmouth, Va. 


Ingersoll-Rand 


WASHINGTON, D. C. 2nd Tues. 
CHAIRMAN—S. W. TRAtneR, Harnischfeger 
Corp., 1029 Vermont Ave., N. W., Wash- 


ington, D. C. 
SECRETARY— A. PILTEN, 1445 Otis Place, N. W., 
Washington 10, D.C. 


YORK-CENTRAL PA. 2nd Wed. 
CHAIRMAN—C. E. Lewis Kercuner, R. D. 1, 
Thomasville, Pa. 
SECRETARY—Pavut Dressge., Dressel Spring 
Works, 325 Prospect St., York, Pa. 


483—SOUTHERN 
F. E. McATER, Vice-President, c/o 
Chicago Bridge & Iron Co., P. O. 
Box 277, Birmingham, Ala. 
ATLANTA lst Fri. 
SECRETARY—J. V. Turner, Air Reduction 
Sales Co., 336 Spring St., N. W., Atlanta, Ga. 


BIRMINGHAM Ist Thurs. 
CHAIRMAN—W. B. BrowninG, The Linde Air 
Products, 1001-13 S. 22nd St., Birmingham, 
Ala 
SECRETARY——-W. L. Air Reduction 
Sales Co., 2825 N. 20th Ave., Birmingham, 
Ala 
BRUNSWICK 
CHAIRMAN-—-W. A. PrIeRRe, Jr., J. 
Const. Co., Brunswick, Ga. 
SECRETARY—W. P. Boren, 1303 Dartmouth 
St., Brunswick, Ga 


CHATTANOOGA lst Wed. 
CHAIRMAN—JUSTIN BROWN, Chattanooga 
Boiler Tank Co., 1011 E. Main St., Chatta- 
nooga, Tenn, 
SECRETARY—R. G. Witson, 1329 Chestnut St., 
Chattanooga 2, Tenn. 


MOBILE 
CHAIRMAN—RBEYNOLD ALONZO, Rt. 3, Box 24, 
Stanton Rd., Mobile, Ala. 
SECRETARY—W. E. Kerry, 1561 Luling St., 
Mobile, Ala. 


PASCAGOULA Next to Last Thurs. 
CHAIRMAN—W. B. Bowen, The Ingalls Ship- 
building Corp., P. O. Box 149° Pascagoula, 
Miss. 
SECRETARY 
busco St 


A. Jones 


ForMAN, 1012 Cheru- 
. Pascagoula, Miss 


»4—CENTRAL 


CLEVELAND 


COLUMBUS 


DETROIT 


THE MAHONING VALLEY 


PITTSBURGH 


TOLEDO 


CHICAGO 


INDIANA 


LOUISVILLE 


MILWAUKEE 


J. F. Marne, Vice-President, 12003 
Scottwood Ave., Cleveland 8, Ohio 


CINCINNATI 


CHAIRMAN—G. A. Jacony, 1743 S. Derexa Dr., 
Hamilton, Ohio 

SECRETARY—Wma. F PAHNER Cincinnati 
Shaper Bond Hill Plant, R. R. 1, Box 45A, 
Sharonville, Ohio 


2nd Wed. 
CHAIRMAN—Ross J. YAkROw, Republic Struc 
tural Iron Works, 1290 E. 53rd St., Cleve 
land, Ohio 
SECRETARY—J. F. WaGner, A.W.S. 3300 Lake- 
side Ave., Cleveland 14, Ohio 
2nd Fri. 
CHAIRMAN—L. P. Woop, Curtiss-Wright Corp., 
4300 E. 5th Ave., Columbus 16, Ohio 
SECRETARY—G. S. H&RREN The Seagrave 
Corp., Columbus, Ohio 


lst Fri. 

CHAIRMAN—G. J. Frieper, 878 W. Oakridge, 
Ferndale, Mich 

SECRETARY—G. N. Srtecer, S-M-S Corp., 1165 
Harper Ave., Detroit 11, Mich. 


3rd Thurs. 

CHAIRMAN—A. W. WALDO, Youngstown Weld- 
ing & Eng. Co., 3700 Oakland Ave., Youngs 
town, Ohio 

SECRETARY—H. Ross STROHECKER, Youngs- 
town Welding & Eng. Co., 3700 Oakland 
Ave., Youngstown, Ohio 


Middle Wed. 
CHAIRMAN—G. O. Hoc iunpb, Aluminum Co- 

of America, New Kensington, Pa. 
SECRETARY—J. F. MiInnotre, Minnotte Bros. 
Co., 1201 House Bldg., Hays (7), Pittsburgh, 


3rd Tues. 

CHAIRMAN-—EDWIN NarzGeR, Toledo Stee! 
Tube Co., 2105 Smead Ave., Toledo 6, Ohio 

Berstickxer, 4234 Templer 
Road, Toledo 12, Ohio 


WESTERN MICHIGAN 


CHAIRMAN—W. ELBROOKE, Haven-Busch 
Co., 501 Front, N. W., Grand Rapids, Mich 

SECRETARY—R. D. Layman, The Lincoln 
Electric Co., 200 Division Ave., N., Grand 
Rapids 2, Mich. 


»5—MID-WESTERN 


W. J. BROOKING, Vice-President, c/o R. 
G. LeTourneau, Inc., Peoria, Il. 


3rd Fri. 

CHAIRMAN—C., Prererer, 316'/2 N. Menard 
Ave., Chicago, Il! 

SECRETARY—T. B. Jerrerson, The Welding 
Engineer, 506 S. Wabash Ave., Chicago, II] 


3rd Fri. 

CHAIRMAN-—J. R. Wirt, Process Dept., Delco- 
Remy Div., General Motors Corp., Anderson, 
Ind 

SECRETARY—Mrs. Mercepes Sports, P. R. 
Mallory Co., Indianapolis, Ind. 


Last Tues. 

CHAIRMAN—T. H. Lewis, Jeffersonville Boat & 
Machine Co., Jeffersonville,, Indiana 

SECRETARY—R. L. HACHSTRASSER, Joseph W 
Greathouse Co., 530 River Rd., Louisville 2, 
Ky. 


MICHIANA 


CHAIRMAN-——W. G. Fassnacut, Bendix Prod 
Div., Bendix Aviation Corp., South Bend 
20, Ind 

secretary—G. C. Hit, 1441 Chester St., 
South Bend 15, Ind. 


Last Fri. 

CHAIRMAN-——-CARL 555 Elm Spring 
Ave., Wauwatosa, Wis. 

SECRETARY—-CHAUNCY Hart, Heil Co., 300 W 
Montana St., Milwaukee, Wis 


NORTHWEST 
CHAIRMAN-—Louts T. Kenny, Ke 
& Mfg. Co., St. Paul, Minn. 
SECRETARY-——ALEXIS CASWELL, May 
Assoc. of Minn., 200 Builder «ch 
Bldg., Minneapolis, Minn te. 


PEORIA-CENTRAL ILLINOIS 
CHAIRMAN—ALFRED A. Watp, 26) 
Rd., Peoria 4, Il. 
SECRETARY—-FRANKLIN WaTEINS 
Ave., Peoria, Ill = 


Wed 
Boils 


turer 


Wed 


Prospect 


*6—MID-SOUTHERN 
M. A. BARRETT, Vice-Presidey: 
Beech Aircraft Corp., Wichita |. Kar 
KANSAS CITY 


let 

CHAIRMAN—DvuANE DeBRUNNER. 

Steel Tank Co., 1509 W. 12th “pe 

City, Mo. 

SECRETARY—A. C. SLuss, Moor mMpany 

556 Westport Rd., Kansas City Mn” 

OKLAHOMA CITY Ist Thurs 
CHAIRMAN—H. N. Simms, 1217 


W. 32 
Oklahoma City, Okla. 


SECRETARY—J. M. Mtpexke, 100 
Oklahoma City 2, Okla 


ST. LOUIS 
CHAIRMAN—W. S. Evans, 780 
Glendale, Mo. 
SECRETARY—-H. C. CLosg, Machinery & Welder 
Corp., 700 S. Spring Ave., St. Louis, My 


SOUTH TEXAS 3rd Thurs 
CHAIRMAN—E. C. Jackson, Southern 
Lines, 324 Southern Pacific Bldg 
Tex 
SECRETARY 4. E. Wisver, Hughe 
300 Hughes St., Houston, 


TULSA 
CHAIRMAN—JAMES G 
590, Tulsa, Okla 


I fain St 


2nd Fri 


rle st 


Pacihe 
Houstor 


Fool Ce 


Mcicainey, P. O. Bo 


SECRETARY-—JAMES B. Davis, Tulsa Testing 
Labs., Tulsa, Okla 

WICHITA 3rd Wed 

CHAIRMAN -E. A Bussarp, The Colemar 


Lamp and Stove Co., 250 North St. France 
Wichita 1, Kan 

SECRETARY Covert, Box 175, White 


water, Kan 


#7—WESTERN 
F. A. Lonoo, Vice-President, 
Southern Pacific R. R. Co., 65 Market 
St., San Francisco 5, Calif 
HAWAII Last Thurs 


CHAIRMAN-—GBORGE W. A. Ramsar 
Ltd., Honolulu, T. H 

SECRETARY—ALAN G. Hawaiian Ga 
Products Co., P. O. Box 2454, Honol 


LOS ANGELES 3rd Thurs 

CHAIRMAN—CHARLES A. Bassirr, Westert 

Pipe & Steel Co., 5717 Santa Fe Ave., Lo 
Angeles, Calif 


SECRETARY—E. O. WiLtiams, Victor Equi 


ment Co., 3821 Santa Fe Ave, Los Angele 
11, Calif. 
PEARL HARBOR 
CHAIRMAN—HoOwWARD J. SHANLEY, 
St., Naval Housing, Honolulu 50, T. H 
SECRBTARY—DONALD B Power 1730-5 


Kalani St., Honolulu, T. H 
PORTLAND, ORE. 


CHAIRMAN—CaRt Lovett, Training Dept 
Kaiser Co, Inc., Vancouver, Wash 
SECRETARY PauL Kuti Industrial Spe 


cialties Co., 940 S. E. 7th Ave., Portland 14 
Ore 

PUGET SOUND Last Wed 

CHAIRMAN—Prcer. G. 5S. SCHALLER, Universit) 


of Washington Seattle, 5, Wash 
SECRETARY—Ropert E. Hydra 
Supply, 7500 8th S., Seattle, 5, Wash 


SAN FRANCISCO Last Fri 

CHAIRMAN—C. F. DoGortt, Moore Dry Dock 
Co., Ft. Adeline St., Oakland, Cal 

SECRETARY R. E. Lapaon, Victor | me! 


Co., 844 Folsom St., San Francises 


“ELECTROEOY" fou RESISTANCE WELDING 


Catalog 
and 


prices 


Butt 

Flash 

Spot 
Seam 
Projection 


on request 


OFFSET HOLDER THE Etectrovoy Co. Inc. Coun. ROLL 
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Five years ago—to determine maximum seam efficiency of all 
tanks and pressure vessels of their manufacture—Graver 
Tank and Mfg. Co., Inc., selected a G-E X-Ray 200 kv. Unit 
for weldment inspection. By this non-destructive method, 
imperfections are clearly revealed . . . hazards resulting from 
seam failure are practically eliminated. 


Accompanying reproductions of radiographs typify infor- 
mation disclosed by Graver'’s powerful G-E X-Ray “candid 
camera.” Fig. 1 readily reveals inclusions in a portion of a 
welded seam—rejection is indicated. Another portion, 
illustrated in Fig. 2, is definitely proved free of defects and 
completely acceptable. 


After 5 years of continuous service—and using the same 

original tube—Graver reports their G-E X-Ray Unit as still 

operating with unimpaired efficiency. Countless other in- 

q a : Bese. dustries utilizing G-E X-Ray equipment also attest to its 

sc The G-E X-Ray industrial equipment line is complete— 

offers a power range of from 5,000 to 2,000,000 volts. 

No matter what your particular problem, one of these com- 

pact, flexible, and shockproof units will doubtless provide 

the solution. Investigate the possible application of this 

modern tool of industry in your own field—let us tell you 

how x-ray can best serve you. For full information, write or 
wire today to Department N86. 


Sieos | OUR FIFTIETH YEAR OF SERVICE jigas@ 


GENERAL @@ ELECTRIC X-RAY CORPORATION 
2012 JACKSON BOULEVARD — CHICAGO (12), ILLINOIS, U. S. A. 
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List of New Members 
March 1945 


(Continued from May issue) 


YORK-CENTRAL PA. 
Bair, B. E., Sr. (C), R. D. 1, Bainbridge, 


Pa. 

Bair, John L. (C), R. D. 1, Bainbridge, 

Pa. 

Baker, William H. (A), The J. E. Baker 
Co., 114 N. George St., York, Pa. 

Broden, E. R. (B), Blaw-Knox Co., York, 
Pa. 

Demmy, John H.(C), R. D. 1, Bainbridge, 
Pa. 

Hebbe, G. A. (C), The J. E. Baker Co., 
114 N. George St., York, Pa. 

Leader, Walter I. (C), Mt. Wolf, Pa. 

Sipe, N. B. (C), 30 N. Vernon St., York, 
Pa. 


YOUNGSTOWN 


Beatty, Ray F. (C), 118 N. 
Niles, Ohio, 

Carter, Robert (C), Craig Beach, Lake 
Milton, Ohio. 

Crincic, Laddie J. (C), 508 W. Princeton, 
Youngstown 7, Ohio. 

Cumiskey, Vinc (C), Youngstown Weld- 
ing & Eng. Co., 3700 Oakwood Ave., 
Youngstown, Ohio. 

Featheringham, T. J. (B), Youngstown 
Welding & Engrg. Co., Youngstown, 
Ohio. 

Harris, Calvin Clyde (C), 830 Ohio Ave., 
Youngstown, Ohio. 

Harris, Jack C. (C), 4164 Belle Ave., 
Youngstown 9, Ohio. 

Helsel, Clyde M. (C), Youngstown Weld- 
ing & Engrg. Co., 3700 Oakwood Ave., 
Youngstown, Ohio. 

Hillberry, Alfred D. (C), 2808 Firnley 
Ave., Youngstown 7, Ohio. 

Holmes, Fred W. (C), 1100 Hubbard Rd., 
Youngstown, Ohio. 

Hornickle, Forrest (C), 920 Devon Ave. 
Youngstown, Ohio. 

Hripko, John S. (C), 4213 Rush Blvd. 
Youngstown 5, Ohio. 

Hripko, Stephen J. (C), 162 Millet Ave., 
Youngstown 9, Ohio. 

Hutch, Paul J. (C), 1039 Parkwood Ave. 
Youngstown, Ohio. 

Jeswald, Joseph (C), 41 N. Meridian Rd_, 
Youngstown 9, Ohio. 

Jones, Frank Q.(C), Youngstown Welding 
& Engrg. Co., 3700 Oakdale Ave., 
Youngstown, Ohio. 

Jones, Ralph M. (C), 444 Falls Ave., 
Youngstown, Ohio. 

Masson, Donald (B), 191 Kenmore S. E., 
Warren, Ohio. 

Means, Lloyd (C), 13184 
Youngstown, Ohio. 

Mentges, Frank (C), 511 Carroll St., 
Youngstown, Ohio. 

McNeal, Lee (C), P. O. Box 52, Peters- 
burg, Ohio. 

Montgomery, William B. (C), 120 W. 
Dewey. Ave., Youngstown, Ohio 

Rehbogen, John (C), 3810 Frederick St., 
Youngstown 9, Ohio 

Rostetter, John (C), Poland, Ohio. 

Salmen, Mike, Jr. (C), 156 Cleveland St., 
Youngstown, Ohio. 

Shank, John R., Jr. (C), North Jackson, 
Ohio. 

Spay, Andy (C), 768 Oxford Ave., Youygs- 
town, Ohio. A 
Waddell, Luther D. (C), 1034 Oakhill 

Ave., Youngstown 2, Ohio. 

Waters, Gilbert G. (C), R. D. 2, Colum- 
biana, Ohio. 

Williams, Norman L. (C), 171 Parkgate 
Ave., Youngstown 9%, Ohio 


Cedar St., 


Hillman, 


Winterkamp, Frederick (B), Carnegie- 
Illinois Steel Corp., McDonald Mills, 
McDonald, Ohio. 


NOT IN SECTIONS 


Barker, John Thos. (C), 63 Woodcot 
Ave., Baildon, Yorkshire, England. 

Burton, George M. (B), c/o National 
Cylinder Gas Co., Box 3038, Knoxville 
17, Tenn. 


Correa, Arnaldo (C), 19 Rector 
O. Philipp Co., New York, N. 

Geddes, John (C), 74 Marlboroue! Ave 
Shoreditch, London, E8, Eng 

Harris, Reginald Geo. (C) R 
Wall Hill Rd., Corley Nr 
England. 

Spivey, Ralph Edgar (C), USNC) P.O 
San Francisco, Calif. 

Womble, E. (B), Lewis Supply Co Dic 
Eng. Div., 477 S. Main St., Memphx 
Tenn, 


Members Reclassitied 


During Month of March 


BOSTON 


Anderson, Palmer (from D to C), 105 
Central St., Somerville 43, Mass. 

Chapin, Wm. C. (from D to C), 167 Pro- 
file Ave., Portsmouth, N. H. 

Rich, H. O., Jr. (from D to C), 191 N. 
Shore Rd., Revere, Mass. 

Williams, John H. (from D to C), Lums- 
den & Van Stone Co., 426—Ist St., 
S. Boston 27, Mass. 


DETROIT 


Cobb, Lee S. (from D to C), 1030 Reming- 
ton Ave., Flint 3, Mich. 


LOS ANGELES 


Barden, S. H. (from D to C), 822 Mon- 
terey Rd., 5S. Pasadena, Calif. 

Gray, Benjamin (from D to C), 846 FE. 
80th St., Los Angeles 1, Calif. 

S.F.2/C Pauley, Wm. J. (from D to C), 
Barracks J, Navy 128, c/o F.P.O. San 
Francisco, Calif. 

Schmidt, Wm. B. (from D to C), 642 New- 
port Ave., Long Beach 4, Calif. 

Staninger, Earl M. (from D to C), c/o 
Arabian Amer. Oil Co., A.P.O. 795, 
c/o P.M., New York, N. Y. 


MILWAUKEE 
Chandler, Roy D. (from D to C), 723 
Wisconsin Ave., Beloit, Wis. 
Hawthorne, Wm. Jr. (from D to C), 
2151 S. 85th St., W. Allis 14, Wis. 
NEW JERSEY 
Comandatore, Joseph (from C to B), 


Division Welding Co., 154 Broadway, 
Jersey City 6, N. J 


NEW YORK 
Manzella, Joseph (from D to C), 102-30 
Corona Ave., Corona, L. I., N. Y. 
NORTHERN NEW YORK 
Chernik, Joseph (from D to C), 21 Myn- 
derse St., Schenectady 7, N. Y. 
PHILADELPHIA 
Dulis, Edward (from D to C), U. S. Navy 


Yard, NAF, Bldg. 600, Philadelphia 12, 
Pa. 


604 


PITTSBURGH 


Punzo, Steve (from D-to C), Box 87 
Russellton, Pa. 


ROCHESTER 


DeCaro, Paul (from D to C), 206 Atkin- 
son St., Rochester 8, N. Y. 


SAN FRANCISCO 


Stapel, A. O. (from D to C), 3600 Lincoln 
Ave., Oakland, Calif. 


SOUTH TEXAS 


Croswell, A. M. (from C to B), Southwest 
Fab. & Welding Co., 211—75 St 
Houston 11, Tex. 


TOLEDO 


Baron, J. I. (from D to C), Baron Ste 
Co., 4075 Detroit Ave., Toledo 12, Obi 
Bradshaw, Louis J. (from D to C), SJ! 
N. I St., Tacoma, Wash. 

Pulliam, Jesse H. (from D to C), P. 0 
Box 563, Keyport, Wash 

Stamm, Archie C. (from D to C), 2130 
Summit St., Toledo 11, Ohio. 


WESTERN MASS. 
Gutowski, Walter A. (from D to C 
Westfield Welding Co., 6 Clinton Av 
Westfield, Mass. 
WESTERN NEW YORK 


Williams, Floyd R. (from D to ©), # 
Shenandoah Rd., Buffalo 20, N 


NOT IN SECTIONS 


Bergeson, Eric (from D to C), Platte 
Mach. Wks., Platte, S. D. 

Berra, Albert (from D to C), Jberras 
Metal Shop, 413 Dougla Ave., | veleth, 
Minn. 

Carver, G. F. (from D to C), Longhurst 
N.C. 

Hansel, Lee E. (from D to C), Hansel’ 
Body Service, Mount Holly, N. © 
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_—~ LOOK, EMPEROR, how straight thinking with this new Lincoln Electrode 
y can improve Arc Welding for greater justice to cost, output and quality 
Diese in many applications: 


Easy Operation filet Welds... 
“FLEETWELD 47” 


Lincoln announces a new member of the world-famous Lincoln 
“Fleetweld”’ family: 


“Fleetweld 47” is a shielded arc electrode for use with A.C. 
or D.C. Designed primarily for real ease of operation in all posi- 
tions with excellent appearance and very easy slag removal. 
(Most welds practically self-cleaning.) Has extremely quiet arc 
and low spatter loss. Very smooth bead surface and good slag 
coverage. Operates especially well in flat, horizontal, vertical 
and overhead positions. Good control of shape of bead in large 
fillets in all positions. 

Conforms to A.W.S. Class E-6012 and E-6013. Approved by 
American Bureau of Shipping. For welding A.S.M.E. U-69 
and U-70 pressure vessels under insurance requirements. 


Ox 87 


Especially well suited for: 

1. Single pass horizontal fillets and 
single and multiple pass fillets in the 
vertical and overhead positions. 

2. Vertical, horizontal and overhead 

butts in plates over )4"’ thick. 

PHYSICAL PROPERTIES 

(AS WELDED): Tensile strength— 
68,000 to 80,000 lbs. per sq. in. 

Yield point—55,000 to 62,000 lbs. per 
sq. in. 

Elongation in 2 inches—18% to 25%. 

Impact resistance—25 to 50 ft. lbs. Izod. 


(STRESS RELIEVED): 


Tensile strength—64,000 to 79,000 per 
sq. in. 

Yield point—48,000 to 60,000 Ibs. per 
sq. in. 

Elongation in 2 inches—24% to 30%. 


thwest 


Full details and procedure in the 
“Weldirectory,” Bul. 402, free on request. 


1 Ave 
CLEVELAND 1, OHIO 


Platte 


| 


rhurst, 


ansel’s 
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List of New Members 


BOSTON 


Corp, Clarence F. (B), Corp Brothers, 
28 Mason St., Providence, R. I 

McCarthy, Harold F. (C), 56 Burbank St., 
Boston 15, Mass. 

Shaw, Richard L. (C), 67 Orchard St., 
Medford 55, Mass. 


BRIDGEPORT 


Grosberg, Harold (B), 46 Commodore P1., 
Milford, Conn. 


CANADA 


McMulkin, Francis J. (B), Ontario Re- 
search Foundation, 43-47 Queen's Park, 
Toronto, Ontario, Canada. 

Squire, A. J. (B), 4407 W. 15th Ave., 
Vancouver, B. C., Canada. 


CHATTANOOGA 


Thomas, C. L., Jr. (B), Ross-Meehan 
Fdr., 1601 Carter, c/o Steel Plant, 
Chattanooga, Tenn. 


CHICAGO 


Andrle, James Henry (C), 116 W. Maple 
Ave., Roselle, Ill. 

Greenlee, Fred W. (B), Metal & Thermit 
Corp., 151st St. & McCook Ave., E 
Chicago, Ind. 

Wood, Kenneth A. (B), Metal & Thermit 
Corp., 7300 S. Chicago Ave., Chicago, 
Ill. 


CINCINNATI 


Burdett, R. W. (B), 5915 Red Bank Rd., 
Cincinnati 27, Ohio. 

Kemp, C. Eugene (3), Hamilton Weld- 
ing & Mfg. Co., 121 N. B St., Hamilton, 
Ohio 

Telford, George W. (C), 6882 Esther Lane, 
Madeira, Ohio. 

Schultz, William P. (C), Ralston Steel 
Car Co., 2901 E. Fourth Ave., Colum- 
bus, Ohio. 

Vonville, A. O. (C), Ralston Steel Car Co., 
2901 E. Fourth Ave., Columbus, Ohio 


DETROIT 


Butler, Arthur R. (B), Welding Equip. & 
Supply Co., 223 Leib St., Detroit 7, 
Mich. 

Butler, Harry (B), Welding Equip. & 
Supply Co., 223 Leib St., Detroit 7, 
Mich. 

Chew, Lawrence (C), 1114 Fudd Ct., 
Flint, Mich. 

Crampton, Carl (C), 2006 Kentucky Ave., 
Flint 6, Mich. 

Kessler, Frank E. (B), Welding Equip. & 
Supply Co., 223 Leib St., Detroit 7, 
Mich. 

Miltimore, Charles R. (B), Welding Equip. 
& Supply Co., 223 Leib St., Detroit 7, 
Mich. 

Scott, P. D. (B), Welding Equip. & 
Supply Co., 223 Leib St., Detroit 7, 
Mich. 

Zanolli, A. R. (B), Welding Equip. & 


April 1 to April 30, 1945 


Supply Co., 
Mich 


223 Leib St., Detroit 7, 


INDIANA 


Campbell, J. W. (C), 
Blvd., Anderson, Ind. 

Culbertson, Russell P. (C), 2217 N 
Waugh St., Kokomo, Ind 


915 Washington 


LOS ANGELES 


Carroll, Andrew S. (C), 3105 Dorchester 
Ave., Los Angeles 32, Calif 

De Van, Ralph W. (C), 3644 Walnut St., 
Lynwood, Calif. 

Kennedy, Frank J. (C), 332 Redondo Ave., 
Long Beach 4, Calif. 

Kuntz, Paul J. (C), Air Technical Service 
Command, Attn. Service Station, Inspt. 
Div., 3636 Beverly Blvd., Los Angeles, 
Calif 

Muldoon, James J. (C), U. S. Maritime 
Commission Inspec. Office, c/o Cal- 
ship, Wilmington, Calif. 

Rash, Berl D. (C), 115 E. 
Angeles 3, Calif 

Sorensen, Clark H. (C), 615S. Marguerita 
Ave., Alhambra, Calif. 

Stewart, Darrel L. (C), 1736 W. 5ilst 
St., Los Angeles 37, Calif 

Whitmore, Glenn (C), 1415 Delta St., 
Rosemead, Calif. 


61st, Los 


LOUISVILLE 
Adams, E. L. (C), Glyn Adams Welding 
Co., 216 S. Shelly, Louisville, Ky. 
Glyn, R. L. (C), 629 Cecil, Louisville 12, 
Ky. 
McLean, Chester (C), 707 Headly Ave., 
Lexington, Ky. 
MARYLAND 


Brewer, Harry S. (C), 5901 Arabia Ave., 
Baltimore 14, Md. 


Craig, John C. (C), 5701 Pope St., Brook- 


lyn 25, Md. 
Konopik, Frederick J. (C), 
St., Baltimore 26, Md. 


1602 Church 


MICHIANA 


Howe, Ralph E. (C), 1001 
Lane, South Bend, Ind. 


Evergreen 


NEW JERSEY 


De Muth, Joseph, 
Supply Co., 65 
Paterson, N. J. 

Sexton, Daniel E. (C), 38 May St., 
Newark, N. J. 


Welding 
5 Van Riper Ave., E. 


NEW YORK 


Batchler, Carl V. (B), 311 W. 2lst St., 
New York, N. Y. 

Haydock, John (B), McGraw-Hill Pub- 
lishing Co., 330 W. 42nd St., New York 
18, N. Y. 

Jonassen, Finn (8B), War Metallurgy Com- 
mittee, 92 Liberty St., Rm. 1505, New 
York 6, N.Y. 


608 


Osterholz, John F. (8), 68-11 }; 
Rd., Brooklyn 27, N. Y 

Schiff, Leonard S. (F), c/o 4 
Copper Wks., Inc., 5000 Grand 
Maspeth, N. Y 

Stiso, Michael (C), 2649 Decatur Ay 
Bronx, N. Y. 


NORTHWEST 


Lamey, Leo (C), 987 Bayless Ave, & 
Paul 4, Minn. 

Harrison, Gordon (C), 1777 Princeton 
St. Paul 5, Minn. 

Mattson, Everett L. (C), YMCA 
Duluth 2, Minn. 

Prestegaard, Paul G. (C), 138 Westwood 
Dr., Tyrol Hills, Mpls. 5, Minn 


PASCAGOULA 


Burns, William V. C), 1323 11th St., Pas 
cagoula, Miss. 

Johnson, Walter C. (C), Ingalls Shipbidg 
Corp., Pascagoula, Miss 

McLaughlin, Harry P. (B), c/o Ingal 
Shipbldg. Co., Pascagoula, Mis 

Montgomery, Warren J. (C), Box 12 
Eastlawn, Pascagoula, Miss. 

Pelan, W. D. (C), The Ingalls Shipbldg 
Corp., P.O. Box 149, Pascagoula, Miss 

Simmons, Benjamin (C), 358 Herric! 
St., Pascagoula, Miss. 


PEARL HARBOR 


Hoopal, Olimey K. (C), 834 Judd & 
Route 44, Honolulu, T. H. 


PEORIA 


Deemy, George A. (C), 400 Margaret 
Peoria, 

Walker, Mark M. (C), 623 Sherman & 
Peoria, Ill. 

Warren, Lawrence W. (C), 431 S. Maw 
St., Decatur 22, Ill. 


PHILADELPHIA 


Fairless, Victor C. (B), c/o Susquehanna 
Pipe Line Co., Honey Brook, R.F.D 
Pa. 

Hendrickson, Dan F. (C), 7214 Alder 
Brook Rd., Upper Darby, Pa. 

Landesberg, Arnold L. (B), 6120 Webster 
St., Philadelphia 43, Pa 

Rush, David (B), Fly Wheel Welding 


Service, 1308 Poplar St., Philadelphia 


23, Pa. 
PITTSBURGH 

Crawford, William D. (B), 

19, Pa. 
Haupin, Warren E. (C), Aluminum Clu 

New Kensington, Pa. 

PORTLAND, ME. 

Tibbitts, Erban (C), 35 St. Lawrence St 

Portland, Me. 


PORTLAND, ORE. 


De Vault, Herman (B), American Hureat 


of Shipping, 722 Bd. of Trade Bldg 
Portland, Ore. 

Reddaway, Millard E. (B), P.O. ox 
Milwaukie 2, Ore. 


Duquesne 


Light Co. 435 Sixth Ave., Pittsburgh 
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Offer You 


1. Greater flexibility 


FYOU are using Air-operated welders, 
will be interested in this 


sequence 


com- 
line of 
| sequence-weld timers which provide 


stent and automatic timing of the 
plete welding cycle. It 


ely redesigned 


includes 
ntrols for all standard combinations 
which ignitron contactors 
ronous-precision timers are used. 


or syn- 


You can change welding sequence easily 
—Each control is constructed in such a 
y that the timing control section can 
removed in less than a minute—and 
lin another machine. This feature 
particularly desirable for assembly 
e welding because a single spare unit 
can be used to replace any one of a num- 
t of similar timing control sections. 
And, consequently, servicing will not 
id up production. 


Also, when 


men 


production-line require- 
its change, timing contro! sections 


G-E Sequence and 
Sequence-weld Timers 


2. Easier installation and servicing 
3. More accurate timing 


>! 
at 


AN IMPROVED LINE OF TIMERS FOR 
RESISTANCE-WELDING MACHINES 


A credit to your plont, this sequence-weld 
timer has been designed to meet the New 
American War 


Stondards of Controls for 


Resistance Welding Machines (C52.4) 


interchanged 


of different types can be 


quickly without rewiring. 


timing control 


can be removed easily 


Because the section 
(making readils 
accessible the terminal boards and 
nounting holes), installation of the 


complete timer is greatly simplified. 


A new and more accurate timing circuit 
provides consistent welding speed as 
required for high production welding 
with short 


timing intervals, despite 


nominal variations in line voltage. 


Long tube fife—The new G-E metal 
thyratron tube, installed in the timing 
circuit, will keep this control operating 
precisely for a long time. 


Remote operation lor the convenience 


of the operator in making adjustments, 
timing-control 
and 


welding machine or elsewhere. 


} 


the station can be 


removed easily mounted on the 


ADVERTISING 


Built for Your Serviceman 


These redesigned controls have many 
additional features which simplify rou 
tine inspection and servicing. Standard 
industrial-type relays, with which your 
electrician is familiar and which are 
easy to service, have been used through- 
out. Also, by redesigning the wiring 
system and mounting most of the small 
resistors and capacitors on a termina 
board, has been 


servicing greatly 


facilitated. 

Need More Information? 

Your local G-E office will be glad to tell 
vou more about the jobs that these 
controls can do—and are doing. Or 
write directly to us for more information 
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PUGET SOUND 


Cahan, Richard H. (B), 1807 
Seattle 22, Wash. 

Richard, George J. (B), Ferrofix Brazing 
& Machine Wks., 816—Ist Ave. S., 
Seattle 4, Wash. 


ROCHESTER 


Ainsworth, H. W. (C), 114 Depew St., 
Rochester 11, N. Y 

O’Brien, Paul M. (C), 748 Culver 
Rochester 9, N. Y 


ST. LOUIS 


MacIntyre, Robert K. (B), 719 Euclid 
Ave., Alton, 


SAN FRANCISCO 


Charles, Oval L. (C), 919 
Vallejo, Calif. 

Danton, Walter B. (C), 25 States St., 
Apt. 4, San Francisco 14, Calif 

Mason, Fred J. (B), 3857—-35th 
Oakland 2, Calif. 

Wran, Gilbert Warren (B), 3949—-39th 
Ave., Oakland 2, Calif 


TACOMA 


Anderson, Andrew (B), 4131 North Gove, 
Tacoma, Wash. 

Anglea, John D. (B), Route 9, Box 235, 
Tacoma, Wash. 

Bartley, L. W. (C), 1115'/2$. 1 Ith, Tacoma, 
Wash. 
Berry, Alva A. (C), 6512 Sylvan Way, Apt 
607, Seattle 6, Wash 
Berry, Robert J. (C), 
Tacoma Wash. 

Bohlander, Alfred A. (C), Rt. 1, Box 440A, 
Puyallup, Wash. 

Bolton, Donald F. (C), 364 Auburn Ave., 
Salishan, Tacoma 5, Wash 

Brawn, Jack (B), Route 13, Box 199D, 
Tacoma, Wash. 

Brinson, C. C. (C), R. R., 
Puyallup, Wash. 

Brown, Merritt H. (B), 3707 N. 21st St., 
Tacoma 7, Wash 

Butcher, W. C. (B), 4821 S. D., Tacoma, 
Wash. 

Cole, Stanley D. (C), 415'/: S 
coma 3, Wash 

Charest, R. V. (C), 29 St 
Tacoma 3, Wash. 

Crain, Eugene R. (B), Route 7, Box 752B, 
Tacoma, Wash 
Dachyk, Herman 
Tacoma, Wash 
Davis, U.S.N.R., Lieut. Bernard W. (C), 
704 N. Stadium Way, Tacoma, Wash 
Davis, James R. (C), 2502 S. Melrose St., 

Tacoma 6, Wash. 
De Tienne, Cecil E. (B),3702S. Ainsworth, 
Tacoma, Wash. 
Draughon, R. D. 
Tacoma, Wash. 
Eichorst, Harvey C. (3), 610 S. Stevens, 
Tacoma, Wash. 

Enstrom, Walter R. (C), 2810 E. E St., 
Tacoma 2, Wash. 

Faste, Andreas A. P. (B), 
Box 145F, Tacoma, Wash. 

Fox, Otis I. (C), P.O. Box 217, Milton 
Wash. 

Garstad, Ray R. (B), 1014 S. Jay St., 
Tacoma, Wash. 

Christensen, Homer Granville (8), 5802 
S. Fife, Tacoma, Wash. 

Glandon, Glenn W. (B), P.O. Box 1534, 
Tacoma, Wash. 
Gregg, Charles T. (C), 3631 E. Eye, Ta- 
coma 4, Wash. 
Gretler, J. Floyd (C), Route 8, Box 602A, 
Tacoma, Wash. 

Hill, Arnold C. (C), 2104S. 40th, Tacoma, 
Wash 

Irons, Frederick Wheeler (C), 
D St., Tacoma 4, Wash. 


S7th St., 


Rd., 


Grant St., 


Ave., 


1652 E. 29th, 


1, Box 568, 


Ta- 


Helens Ave., 


(B), Rt. 2, 


Box 2, 


(B), 502 E. 96th, 


Route 6, 


8632 5S 
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Jacobson, Harold B. (B), 1202 N. Pros- 
pect, Tacoma 6, Wash. 

Kenworthy, Thomas M. (B), 100 Dayton 
Ave., Tacoma, Wash 


Lachambre, James (BB), 2915 E. B St., 
Pa oma, Wash 
McKeen, K. W. (C), Route 2, Box 496, 


Tacoma, Wash 
Melby, Earl V. (C), 


coma, Wash 


801 N. Eve St., Ta 


Moe, Edwin E. (C), 4119 N. 15th St., 
Tacoma 6, Wash 
Moore, Wm. L. (B), 2801 N. Union Ave., 


Tacoma 7, Wash 
Moline, Raymond E. (C), 
1, Graham, Wash. 


169, Route 


Musgrove, Marvin N. (3), 1208 S. 46th, 
Tacoma, Wash. 

Nicholas, James (C), 115 S. 48th St., 
Tacoma 8, Wash 

Nixon, Hugh R. (B), 5444'/, S. M St.. 


Tacoma, Wash 
Olson, Kenneth E. (B), 1430 Washington 
St., Sumner, Wash. 
Olson, William (C) 
Tacoma, Wash. 
Oman, Frank (B), Route 1, 
Gig Harbor, Wash 
Pattee, John H. (C), 
Puyallup, Wash 
Salinger, Frederick Laurens (C), Super- 
visor of Shipbldg., U.S.N., Todd- 
Pacific Shipbldg. Co., Tacoma 2, Wash 
Schumann, Arvine L. (B), 124 Auburn 
Ave., Salishan, Tacoma 5, Wash. 
Sheehan, Emmet K. (C), 215 E. 72nd St., 
Tacoma 4, Wash. 
Smith, William C. (C), 
Tacoma 8, Wash. 
Sonneson, A. E. 
Enumclaw, Wash. 
Southworth, Alvin A. (C), Route 9, Box 
595, Tacoma, Wash 
Stinson, Del. (C), 4918S. GSt., Tacoma 
Wash. 
Strommer, Henry O. (C), 722 W. 
St., Aberdeen, Wash. 
Stroope, George D. (C), 1442 E. 34th St., 
Tacoma, Wash 


1801 E. Morton, 
Box 370A, 


Route 1, Box 169, 


5002 S. L St., 


(B), P.O. Box 114, 


State 


Turner, Frank C. (B), 1209 S. Gee 3, 
Tacoma, Wash 
Vohs, William (C), 1008 S. 12th St. 


Tacoma, Wash 
Walter, George F. (1B), 5843 Pacific Ave., 
Tacoma 8, Wash 
Welton, Walter J. (C), 
Corp., Alexander St 
Willis, Jack N. (B), 
Seattle 8, Wash 
Wright, James (B), 3815 Pacific Ave., 
Tacoma 8, Wash. 
Yergenson, Don R. (C), 
Tacoma, Wash 


Todd-Pacifx 
, Tacoma, Wash 
662 Findlay St., 


309 E. 32nd, 


TULSA 


Davenport, Floyd D. (B), Maloney Tank 
Mfg. Co., Plant 2, Tulsa, Okla. 
Gannaway, Chas., Jr. (B), Tulsa Boiler & 


Mach. Co., 2020 S. Union 

Okla. 
Holmberg, J. C. (B), Tulsa 

Mach. Co., 2020 S. Union 


Okla. 
Mclihiney, James G. (C), P.O 
Pulsa, Okla 
Rooney, Hugh (8B), 
Mach. Co., 
Okla 


Pulsa 
2020 S. | nion 


TIDEWATER 


Collier, James C. (C), 1609 | 
Ave., Portsmouth, Va 

Metzka, Andrew (C), 43] 
Sewalls Garden, Norfolk 2. \ 

White, Lewis M. (B), 1307 C 
Norfolk 2, Va 


WESTERN MASS. 
Brown, Fred L. (B), 190 Ney 
W. Springfield, Mass. 
WESTERN MICH. 


Priest, Harold M. (B), The Moto: 
Priest Tool Co., 103 South Av 
Creek, Mich 


WESTERN NEW YORK 


Repman, Russell E. (B), Morrison Meta 
weld Process, Inc., 1437 Bailey Av 
Buffalo 12, N. Y. 

Zentecki, Alex K. (C), 
Mohawk St., 


Y.M.C.A., 45 
Buffalo 2, N. Y 


YORK-CENTRAL PENNA. 


Riley, J. J. (C), Riley Welding Se: 
R.R. 112, York St., Hanover, Pa 

Roberts, Ernest (B), Cardiff, Md 

Sterner, George (B), Red Lion Cab 
Co., Red Lion, Pa. 


YOUNGSTOWN 
Kezell, Felix S. (B), R.D. 3, Beaver Fa 


Pa 

Roth, Albert, Jr. (8), Mackenzir 
Co., West Side Post Office, \ 
town 9, Ohio 


NOT IN SECTIONS 


Holman, Arnold C. (B), R. 2, Faun 
Wis 

Lamph, John I. (B), 
Fender Shop, 44 N 
American Fork, Utah 

Pickett, James Patrick (C), Ih 


Jack 


Merchant 


& Co P Ltd ‘ 37 Georges Quay 
Eire 

Raffensberger, Russell M. (( Amet 
Inst. of Steel Const., Inc., 506 Jetier 


son Standard Bldg., Greensboro, \. \ 
Tame, Charles Wm. (B), | Suderolt 5! 
Canton, Cardiff, South Wales 
jritain. 
Zeigler, Wm. L. (C), 


Dallas, Tex. 


4023 Rawlins 


Members Reclassitied 


During the month of April 


BOSTON 


Barnett, Carleton E. (from D to C), 
Eastman Barnett Co., 162 Binney St., 
Cambridge 42, Mass. 

Perry, Domingo F. (from 
Carlton St., R.F.D. 4, 
Mass. 


D to C), 4 
New Bedford, 


THE WELDING JOURNAL 


CHICAGO 
Porter, Delbert D. (from D to ©), »™! 
Wisconsin Ave., Berwyn, Ill 
LOUISVILLE 


Isgrigg, Raymond (from D to ( 
14-15 S. 10th St., Louisville 2, ky 
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Standard Taylor-Winfield 
press welder with patented 
anti-friction roller head. 


The Taylor-Winfield Corporation 
Warren, Ohio 
Send us bulletins on press welders 


Corporation 


Company 
w A RE N 


~ 


City 


ADVERTISING 


4 
5 
are you ma e your money with resistance welding 
-T 
\ 
\ 
\ 
an Taylor-Winfield Tools Up Its 
Flexible production Zone to 2, 
When you employ form of : we i \ 
resistance welding (spots seam, pro a! 
duction, the setup of your productio® 
‘b zone (electrodes and fixtures) most \ 
yital to cost pet piece: HENCE; IN y 
OBTAINING HE LOWEST wee | 
puCcTION costs, the ideal setup is | 
one of 4 highly standardized Taylor- 
winfield welder of proven basic 
structure which has 2" extremely 4 
H Furthermor® you puy term & | 
production economy at low cost when 
you purchase Taylor- Winfield resist- = 
jeties ance welders, because the extreme mee 
ft St flexibility of desig” of the tooling are* 
allows economic retooling of Taylor 5 
ns St Winfield equipment without puying 
Taylor- Winkel, a pioneer in re- 
JUNE | 
] 
State | 
a=» 
| 
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MILWAUKEE 


Pungarschek, George B. (from LD to C), 
3292 N. 26th St., Milwaukee 6, Wis 


NEW JERSEY 
Goodliffe, J. W., Jr. (from C to B), 


Johnson Ave. & Grove St., Elizabeth, 
N.J 


NEW YORK 

Morgan, James P. (from D to C), 56 
W. &&th St., New York 24, N. Y. 

Popp, Charles (from D to C), 6045 Spen 
cer Ave., New York, N. Y. 

Sabbatino, Frank (from D to C), 200-20 
Hollis Ave., Hollis, N. Y. 

Webster, Harry J. (from D to C), 3133 
Tibbett Ave., New York 63, N. Y. 


PEORIA 
Dremann, Paul R. (from D to C), 529 N. 
Main, Princeton, Ill. 
PHILADELPHIA 
Hartley, Thomas R. (from D to C), 1618 
Summer St., Philadelphia 3, Pa. 
PUGET SOUND 


Bittrick, Al C. (from D to C), Route 1, 
Box 724, Tacoma, Wash 

Kellam, M. H. (from D to C), 
Forest Dr., Everett, Wash 


ROCHESTER 


Cohen, Howard B. (from D to C), 27 
Carthage Dr., Rochester 5, N. Y. 


4412 


SAN FRANCISCO 
Campbell, Joseph (from D to C), 1250 
Navellier St., El Cerrito, Calif 
TIDEWATER 


Heidbreder, Warren A.M. 3-C (from C 
to B), A&R 478, N.A.S., Norfolk, Va. 


WASHINGTON, D. C. 


Miller, John D. (from D to C), General 
Auto Service, P.O. Box 504, Luray, Va 


NOT IN SECTIONS 


Beck, Michael (from D to C), P.O. Box 
212, Inyokern, Calif. 

Chairman, Bd. of Directors (from B to A), 

Clive St., 


Jessop & Co., 
Calcutta, India 


Ltd., 95 


Time Counts = 
Gas cut and Weld with 


CORPORATION 


SHAWINIGAN PRODUCTS 


EMPIRE STATE NEW YORK 1.NY. 


Employment 


Service Bulletin 


SERVICES AVAILABLE 


A-499. Welding Technical 
education and 16 years’ experience in lab 
oratory development application of arc 
and gas welding procedures. Familiar with 
ferrous, and aluminum alloys 
Capable of managing field engineering and 
service work for manufacturer of welding 
equipment, rods and electrodes. 


POSITIONS VACANT 


Engineer: 


copper 


V-161. Field Engineer 
Sciaky Resistance Welding Equipment 
Permanent position New York Area 
Fine opportunity for young man experi 
enced with this equipment. 

V-162 Manufac- 
turer of coated electrodes needs engineer 


Familiar with 


Electrode Designer 


experienced in formulation and production 
of ferrous electrodes to design new lines 
Good postwar opportunity. Write, giving 
details of education, experience and quali 
fications. 

V-163. Electrode Designer. Electrode 
manufacturer requires young man with 
engineering background, quick, adaptable, 
as assistant formulator. 
Some experience in production or formula 
tion desirable Postwar opportunity 
Write details of background, 
salary. 


WANTED-WELDING EDITOR 


V-160. Preferably a man of about 30 to 
35 years of age. Wide knowledge of 
welding with editorial background to as- 
sist committees in the preparation of engi- 
neering information on welding. State 
full experience and salary desired. Perma- 
nent position for right man 


to experienced 


experience, 


LINCOLN FOUNDATION PUBLISHES 
RULES FOR TEXTBOOK AWARD 
PROGRAM 


A 12-page brochure, covering the object 
and purpose of the Award Program for 
Textbooks in Modern Design and setting 


forth all rules and conditions governing the 


program, has just been published 


tees of The James F. Lincoln A; 
Foundation, Cleveland, Ohio 


The brochure is the official do 


the new Award Program as an: 
the Foundation in April to enco 
aration of Textbooks on de 

engineering undergraduates in ; 


sign and in structural design { 


tion by all processes includin, 


[It thoroughly covers the type 
matter to be treated in these tw: 
fields, listing the awards which 
into the two 
$20,000 

The attractively printed pa 
ries such explanatory paragray 


classes and 


dealing with royalties for maz 
award-winning authors, meth 
ment of awards, eligibility 
bases of judgment in rating pay 
present subject matter and 


nent facts designed toass ist p: 


participants 
The brochure, entitled, ‘‘S2' 


Program for Textbooks Coveri: 


and Structural Design for Mode: 


ses Including Welding,”’ may 


gratis by anyone interested 
should be addressed, Secretary 


F. Lincoln Arc Welding 
Cleveland 1, Ohio 


ELECTRONICS BOOKLE1 


Walker-Jimieson, Radio & 
Distributors at 311 South We 
in Chicago, have just publish 
tion ol 
Booklet’ 
priority for immediate delivery 
This latest edition which cor 
pages lists tubes, te 


their ‘Industrial 


which shows iten 


st equipm 
trial sound equipment, el 
supplies, 


nance timer relay 


chines, constant voltag: 


rectifiers, demagnetizers, ta 


etchers, dynamotor 


tus, condensers, resistors, flashlight 


batteries, pencil soldering iron 
switches, electric drills, sav 
other tools available fron 
Jimieson offers to send thi 
to any engineers or purcha 


questing it 


_conductivits 


Buy Fluxes” 
Guaranteed Satisfaction behind them 


Aluminum; 


Paste Flux. 


The Trade-Name is **ANTI-BORA\” 
Ask for Them 


A Flux for every metal: 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4 
for bronze-welding cast iron; 
Flux No. 8 for sheet 


Unequalled for Quality 


“ABC” 


ANTI-BORAX COMPOUND COMPANY) 


Fort Wayne, Indiana 


with Years of 


Cast Tron Welding Flux 


Aluminum 
Aluminum and all alloys of 
Stainless Steel Flux No. 9; 
Solder Brazing Flux No. 10; No. 16 Silver Solder 


Silver 
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